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e Teachers' basic needs is related with teachers' communicative style.

o Teachers' communicative style is related with students' academic performance.

e Data adds to the insight of the link among teacher inner and outer side.
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“If you work hard you will learn interesting facts”.“Unless you work hard you will get into trouble”. These are
examples of engaging messages teachers use to encourage engagement among their students. These kind
of messages have been recently addressed by researchers, yet the reason why teachers use certain
messages remains unexplored. This study aimed to identify profiles of teachers’ engaging messages and
how these relate to their basic needs and students’ performance. The sample comprised 48 teachers and

1150 students. At the student-level, latent profile analysis showed three profiles: the gain-framed
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dents’ performance.

messages (GFM), the few-messages (FM), and the all-messages (AM) profiles. At the teacher-level,
multilevel profile analysis showed an active and a passive profile. Results also indicated that teachers’
basic psychological needs were related to their use of engaging messages and this was related to stu-

© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).

Teachers play an essential role in students’ learning, motivation,
academic performance, and well-being (Bartholomew et al., 2018;
Blazar & Kraft, 2017; Collie & Martin, 2017; Hill et al., 2019;
Lazarides et al., 2019; Leon et al., 2017; Sevil et al., 2017). Amongst
the strongest promoters of students’ positive outcomes, teachers
and their behaviours have become focal points of research and
educational policies (Chetty et al., 2014; Kunter et al., 2013; Leén
et al.,, 2017; Leo6n et al., 2018). Recently, researchers have drawn
attention towards teachers’ behaviours, such as their use of mes-
sages, presenting promising results (Leon et al., 2017). Particularly,
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previous studies have shown that teachers’ messages have an
impact on students’ psychological well-being, on-task behaviour,
and academic performance (Caldarella et al, 2020; Ntoumanis
et al, 2017; Putwain et al., 2017; Putwain & Roberts, 2009;
Santana et al., 2019). Despite the progress made in the area, more
evidence is needed to understand why teachers rely on certain
messages (Santana et al., 2019) and how that might relate to certain
student outcomes such as academic performance. For instance,
Korthagen and Evelein (2016) studied how the “inner side” of
teachers (e.g., feelings, emotions, thoughts, etc.) affected their
“outer side” (e.g., teaching quality, teaching behaviour, etc.). Spe-
cifically, these authors offered evidence of significant relations
between teachers’ basic needs and their teaching behaviour.
Considering teachers’ engaging messages as a verbal teaching
behaviour, it might be expected that teacher’s basic needs have an
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influence on the engaging messages they rely on. Therefore, the
following research question was investigated: Are teacher’s basic
needs related to their use of engaging messages? More precisely,
the present study aimed to: 1) test if the fulfilment or the thwarting
of teachers’ basic psychological needs is related to their use of
engaging messages; and 2) examine if student outcomes, such as
academic performance, are related to the engaging messages
teachers’ rely on.

1. Engaging messages

Teachers’ engaging messages have been defined as the different
messages teachers rely on to engage students in school tasks
(Santana et al., 2019). These messages are characterized by focusing
on the consequences associated to certain outcomes, which can
either be favorable (referred to as gain-framed messages) or unfa-
vorable (referred to as loss-framed messages). These messages are
also characterized by supporting a certain type of motivation
(external, introjected, identified or intrinsic), referred to as moti-
vational appeals (Santana et al., 2019). Researchers, who have
approached the study and measurement of teachers’ engaging
messages via student perceptions, have conceptualised it following
two theories: The message framing theory (Rothman & Salovey,
1997) and the self-determination theory (Deci & Ryan, 2016;
Ryan & Deci, 2000, 2017, 2020).

1.1. Message framing theory

Teachers’ engaging messages refer to both the frame and the
motivational appeals within a given message. Attending to the
frame, messages can generate different outcomes depending on
whether they are gain or loss-framed (Rothman & Salovey, 1997).
Gain-framed messages emphasise the benefits of engaging in a
specific activity, whereas loss-framed messages highlight the ex-
penses of not doing so. When applied to educational contexts,
teachers can engage students in school-tasks either by telling them
that, if they do so, they could choose what to study once they finish
school (i.e., gain-framed message), or by telling them that, if they do
not do so, they would have to pursue a less demanded degree (i.e.,
loss-framed message). Clearly, both messages use the same stim-
ulus as a reference (i.e., choice of future studies) but the message is
framed differently. Thus, the focus here is the frame of the message
and not the stimuli or the motive appealed to.

Few researchers have followed this approach, but those who
have, have provided evidence of the negative consequences that
loss-framed messages can have on students (Putwain & Remedios,
2014; Putwain & Symes, 2016). For instance, Putwain and Roberts
(2009) reported that loss-framed messages could be perceived by
students as threatening, thereby increasing anxiety levels. How-
ever, the effects of gain-framed messages remain largely unex-
plored. For instance, only two studies have examined both loss and
gain-framed messages simultaneously (Putwain & Symes, 2016;
Symes & Putwain, 2016). Moreover, in these studies, the messages
were not investigated by directly measuring teachers’ behaviour,
but instead were measured under hypothetical settings resulting in
mixed findings. This gap in research highlights the need for more
studies examining the effects that gain-framed messages can have
on students.

1.2. Self-determination theory

Attending to motivational appeals, researchers (Deci & Ryan,
2016; Ryan & Deci, 2000, 2017, 2020) have identified four
different types of motivations that drive behaviour. These four
types of motivations can be categorised as autonomous (i.e,
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identified and intrinsic) or controlled (i.e., external and intro-
jected). In such way, teachers can use their messages to engage
their students in school related tasks by appealing to one type of
motivation or another. For instance, when teachers appeal to
controlled motivations, student’s behaviour is driven by external
sources such as rewards or punishments (i.e., extrinsic motivation),
or by internal sources, such as guilt or self-esteem (i.e., introjected
motivation). In contrast, when teachers appeal to autonomous
motivations student’s behaviour is controlled either by the value
attributed to a certain activity (i.e., identified motivation), or by the
pleasure and enjoyment of the activity itself (i.e., intrinsic moti-
vation). Each type of motivation would have a different degree of
self-determination, ranging from the least self-determined moti-
vation to the most in the following order: Extrinsic, introjected,
identified, and intrinsic (Behzadnia et al., 2018; Ryan & Deci, 2020).
Despite the different types of motivations, sometimes teachers may
not appeal to a motivation at all. Such messages highlight that there
is no existing relation between student’s behaviour and the out-
comes related to such behaviour. In such situations, students might
feel amotivated and experience a lack of control (NGnez & Leon,
2015). Previous research has shown that when students are
autonomous motivated, they perform better, achieve conceptual
and self-regulated learning, engage in school tasks, and experience
higher satisfaction and enjoyment through their engagement in
specific activities (Froiland & Worrell, 2016; Jang et al., 2016; Leén
et al., 2015; Ryan & Deci, 2020).

Under the self-determination framework, researchers have
identified a series of teaching practices that support students’
needs, foster their motivation, and relate with their outcomes,
known as need-supportive teaching (Collie et al., 2019; Haerens
et al., 2015, 2018; Vansteenkiste et al., 2012). A need-supportive
teaching style is characterized by nurturing students’ needs and
interests. It has also been linked to students’ motivation, learning
strategies, and behaviours (Haerens et al., 2015; Vansteenkiste
et al, 2012). In contrast a controlling teaching style is character-
ized by pressuring students to behave in a certain way and has
shown to predict students’ disengagement and lower their aca-
demic achievement (Collie et al., 2019). Amidst these practices,
teacher messages have been assessed as a way of relying on an
inviting (i.e., “you could”) or a controlling language (i.e., “you must”;
Haerens et al., 2015; Nanez & Leodn, 2015; Reeve, 2009;
Vansteenkiste et al., 2012). Nevertheless, this way of approaching
the study of teacher messages does not consider the different types
of motivation that could be communicated in a more or less con-
trolling way. Attending both the message framing theory and the
self-determination theory might help to better understand how
teaching practices impact student outcomes. As a practical impli-
cation, teachers may benefit more from this theoretical approach as
it addresses the specific messages they can use in class (i.e., “my
teacher tells me that if I work hard, I will learn interesting facts”)
rather than focusing on a type of language, which in some cases
could seem too vague (i.e.,“my teacher uses forceful language”; Jang
et al,, 2016). Finally, it could be also helpful for the design of future
interventions and teacher training programs, as asking teachers to
rely on a certain message and avoid others is low-cost, easy to
implement, and does not require much time.

1.3. Integrating the theories

The present study aimed to integrate the message framing
theory and self-determination theory in order to provide a more
comprehensive view of teachers’ engaging messages. It also aims to
fill in the literature gaps in both the theories by examining gain-
framed and loss-framed messages, as well as the different moti-
vational appeals that teachers rely upon. As Busemeyer (2017) and
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Gigerenzer (2017) recommend, it is important not only to rely on a
meta-theory but also to aim for the integration of different theories
to improve the study of human learning and behaviour. Combining
these theories would greatly enrich the study of teachers’ engaging
messages as they can both complement and overcome each other’s
weaknesses (see Table 1 for examples of the different messages
teachers can rely on resulting from the theory integration). For
instance, the message framing theory does not consider the mo-
tives appealed within a message, instead, it only examines the
message frame, when in fact motivational appeals could contribute
to students’ outcomes. Similarly, the self-determination theory
does not take into account the frame of the message when teachers
appeal to a certain kind of motivation. Nonetheless, Putwain and
Roberts (2009) have demonstrated that loss-framed messages can
have negative effects on students.

Recently, in a preliminary study, Santana et al. (2019) combined
both the theories to offer a deeper understanding of teachers’
engaging messages. Their findings acknowledged that teachers’
engaging messages have an impact on students’ psychological well-
being. Furthermore, they also identified three profiles of teachers
according to students’ perceptions: teachers who used few mes-
sages, teachers who used all kind of messages, and teachers who
relied mostly on gain-framed messages and on more self-
determine motivational appeals (i.e., autonomous motivations
such as intrinsic and identified). Students who reported having a
teacher in this last profile reported higher levels of psychological
well-being. Nevertheless, there is still a need to explore the pre-
dictors of teachers’ engaging messages in order to successfully
design future interventions.

2. Teachers’ basic needs as a predictor of their engaging
messages

In the school context, the basic psychological needs mini-theory
suggests that teachers have three innate basic needs: autonomy,
competence, and relatedness (Ryan & Deci, 2017). The need for au-
tonomy refers to a sense of initiative and the capability to decide to
take part, or not, in a certain activity. Teacher’s behaviour is therefore
driven by their willingness and by interest (Deci & Ryan, 2000; Ryan &
Deci, 2020). In this sense, teachers feel that their need for autonomy is
satisfied when the head teacher considers their perspective, supports
their initiatives, and provides meaningful reasons when making a
demand. The need for competence refers to effectively interacting
with one’s environment. Teachers whose competence need is satis-
fied, feel that they have the capability to perform their job effectively
(Lee & Nie, 2014). Finally, relatedness refers to the desire to feel
significantly related to and bonded with others. Teachers’ need for

Table 1
Teachers’ engaging messages.

Teaching and Teacher Education 109 (2022) 103556

relatedness would be satisfied when they feel connected with and
supported by both their students and their colleagues (Behzadnia
et al., 2018; Deci & Ryan, 2000; Ryan & Deci, 2000).

In educational contexts, the fulfilment of these needs in teachers
would not only be essential for their optimal functioning and well-
being (Deci & Ryan, 2008), but it would also affect their teaching
behaviours (Klaeijsen et al., 2018; Praetorius et al., 2017; Van den
Berghe et al., 2014), whereas the thwarting of these needs would
lead to negative teaching outcomes and less effective teaching
behaviours (Marshik et al., 2017; Martinek, 2019; Pelletier et al.,
2002). It is important to note that need thwarting is not the same
as the absence of need fulfilment (Ebersold et al., 2019). When a
need is poorly satisfied individuals’ growth attenuates, but when a
need is thwarted individuals are more vulnerable to ill-being
(Bartholomew et al., 2011; Chen et al., 2015; Vansteenkiste &
Ryan, 2013). This implies that when teachers’ needs for auton-
omy, competence, and relatedness are thwarted, they feel
controlled and pressured, their sense of self-efficacy declines, and
feel excluded and lonely, respectively (Chen et al., 2015).

The relation between “inner” aspects of teaching, such as
teachers’ beliefs, emotional experiences, attitudes or well-being,
and their actual behaviour in the classroom (i.e., “the outer side”)
has been widely addressed among researchers over time, providing
sufficient empirical evidence on their relation (Bandura, 1978;
Kunter et al., 2013; Shen et al., 2015). However, as Korthagen and
Evelein (2016) remarked, among these inner aspects of teaching,
teachers’ basic psychological needs (i.e., autonomy, relatedness,
and compentence) and its link with teaching behaviour as observed
by students (e.g., engaging messages) remains understudied.
Likewise, the thwarting and fulfilment of these needs has been
poorly addressed simultaneously (Bartholomew et al., 2011; Cuevas
et al.,, 2015; Ebersold et al., 2019). For instance, although Korthagen
and Evelein (2016) found that when teachers’ basic psychological
needs (inner side of teaching) were satisfied, they displayed a
behaviour characterized by a high level of influence and proximity
(outer side of teaching); researchers did not measure how need
thwarting influenced the teachers’ behaviour.

The present study fills this gap in research and expands previous
works by taking a wider perspective based on the three basic
psychological needs, both their thwarting and fulfilment, and by
connecting the inner side of teaching with its outer side. In other
words, this study attempts to relate teachers’ need fulfilment or
thwarting with their use of engaging messages. This wider
perspective allows us to examine more complex relations between
teachers’ personal aspects and their behaviours, while considering
both teachers’ and students’ perspectives. Thus, in order to acquire
a better understanding of the dynamics underlying teachers’

Message frame Motivational appeals Example

Intrinsic
Identified
Introjected
Extrinsic
Intrinsic
Identified
Introjected
Extrinsic

Gain-frame

Loss-frame

Amotivation

Gain-framed intrinsic messages: “If you work hard, you will learn interesting facts.”

Gain-framed identified messages: “If you work hard, you will be prepared for your future studies.”

Gain-framed Introjected messages: “If you work hard, you will feel proud of yourself.”

Gain-framed extrinsic messages: “If you work hard, I'll give you a reward (star, sticker, etc.).”

Loss-framed intrinsic messages: “Unless you work hard, you will miss the opportunity to understand interesting issues.”
Loss-framed identified messages: “Unless you work hard, you will only be able to get low paid jobs.”

Loss-framed introjected messages: “Unless you work hard, you will feel ashamed.”

Loss-framed extrinsic messages: “Unless you work hard, you will miss your break.”

Amotivation messages: “It does not matter if you work hard, you will fail anyway.”
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engaging messages, and in turn, students’ academic performance,
attending to the teachers’ behavioural predictors should be a pri-
ority for researchers.

3. Teachers’ engaging messages: A person-centered and
multilevel approach

3.1. Person-centered approach

For this study, taking a person-centered approach would help in
examining the profiles of teachers with a similar use of engaging
messages (e.g., teachers that rely on gain-framed and autonomous
messages). Unlike variable-centered approaches, person-centered
approaches allow researchers to examine the existence of
possible subpopulations of teachers that share characteristics
within a unique sample, such as their engaging messages (Collie
et al, 2020). In contrast, a variable-centered approach informs
about the existent relations between variables in the same popu-
lation. As a practical implication, person-centered approaches
could be helpful in guiding future interventions based on the ne-
cessities displayed by each profile identified within a sample of
teachers, whereas variable-centered approaches would only give us
information about the variables that may be the subject of a wider
intervention (Lanza & Rhoades, 2013). For instance, interventions
following a variable-center approach would target teachers equally,
this is to say that all teachers would be told the kind of messages
they should rely on. Contrastingly, interventions following a
person-center approach would adapt the intervention towards the
profile displayed by teachers. For example, teachers identified as
relying on all kinds of messages could be told to stop relying on
loss-framed messages, given the inconvenience associated with
them (Putwain & Symes, 2016).

3.2. Multilevel approach

In the educational context, researchers usually deal with vari-
ables located at different levels. In our study we deal with two
levels: Level 1 (L1 or student-level) and Level 2 (L2 or teacher-
level). Two kinds of Level 2 variables are frequently used: (1) var-
iables that have the same value for all the students of a teacher (e.g.,
teachers’ basic needs), and (2) variables based on the aggregate of
students’ responses (e.g., teachers’ engaging messages). When
combining latent profile analysis with a multilevel approach we can
obtain different profiles for each level of analysis. At Level 1, we can
identify profiles of students according to the engaging messages
their teacher uses with them, whereas at a Level 2, we can identify
profiles of teachers according to the proportion of Level 1 profiles.

These kind of designs, in which the nature of the data is taken
into account, allow us to approach a more thorough understanding
of the effect these messages have on students. In this research,
personalised messages directed towards an individual student
(analysis at L1), are differentiate from teacher’s overall tendency to
use a message with the whole class (analysis at L2; Marsh et al.,
2012; Morin et al., 2014).

3.3. The present study

In the present study, profiles of teachers’ engaging messages
were examined along with their relation to the teachers’ basic
needs (L2) and students’ academic performance (L1 and L2). In the
first stage, profiles of students were identified according to the
engaging messages that the teacher used with them and examined
how these profiles were related to students’ academic perfor-
mance. In the second stage, profiles of teachers were examined
according to the engaging messages they used in class with their
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students and how these profiles were related to their basic needs
and the students’ academic performance.

Based on the recent evidence about the outcomes related to
certain teaching behaviours (Putwain & Symes, 2016; Ryan & Deci,
2020) and the impact that teachers’ basic needs have on their own
behaviour (Korthagen & Evelein, 2016), it was expected to find that
specific profiles would relate to teachers’ basic needs. It was also
expected to find differences in students’ academic performance
based on their teachers’ use of engaging messages. Specifically, it
was expected that profiles characterized by the use of gain-framed
messages and self-determined appeals would be related to teach-
ers’ basic needs fulfilment and students’ optimal academic
performance.

4. Method
4.1. Participants

A total of 48 teachers (60.4 % female; age range = 26—58; mean
age = 46.38, SD = 8.07) and their 1150 students (50.4 % women,
Mean age = 15.15, SD = 1.46) from grades 8th to 12th participated
in the study (Mean students per classroom = 18.69, SD = 6.64,
range = 7—34). The participants belonged to ten public secondary
schools of the island of Gran Canaria, Spain, belonging to both rural
and urban environments. To diminish potential bias all students
were studying the same subject and attended an equal number of
hours of classes per week. The questions were specific to one
subject, mathematics, and therefore referred to students’ mathe-
matics teacher.

4.2. Procedure

Data collection took place during the first trimester of the
2018—2019 academic year. The objectives of the study were
explained to the students and teachers, emphasizing the voluntary
and confidential nature of their participation. The teachers filled in
the Basic Psychological Need Satisfaction and Frustration Scale
(Chen et al., 2015), while students assessed the engaging messages
of their teacher through the instrument developed by Leon et al.
(2019). Both instruments were administered in the classroom
during a teaching period.

4.3. Instruments

Items for both instruments were rated according to a Likert scale
of seven points from 1 (absolutely not true) to 7 (absolutely true). To
examine reliability of the used instruments, McDonald"s Omega
was used instead of Cronbach’s alpha, because the latter assumes
that the factor loadings are the same for all (Hancock & An, 2020)
and McDonald’s Omega has shown evidence of better accuracy
than Cronbach’s alpha (McNeish, 2018). McDonald’s Omega were
estimated using factor loadings from a congeneric CFA for each
variable.

4.3.1. Teachers’ engaging messages

Teachers’ engaging messages were assessed by students using
the instrument developed by Ledn et al. (2019). The scale comprises
a total of 36 items preceded by the phrase, “My teacher tells me that
..."“. Items are grouped by four into nine factors, one for each degree
of self-determination and its frame: gain-frame intrinsic (e.g., “If I
work hard I will enjoy this subject”), loss-frame intrinsic (e.g., “Unless
I work hard I will miss the beauty of this subject”), gain-frame
identified (e.g., “If I work hard I will be able to choose what to
study”), loss-frame identified (e.g., “Unless I work hard I will have a
hard life”), gain-frame introyected introjected (e.g., “If I work hard I
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will feel important”), loss-frame introjected (e.g., “Unless I work hard
Iwill feel sad”), gain-frame extrinsic (e.g., “If | work hard I will receive
compliments”), loss-frame extrinsic (e.g., “Unless I work hard I will
get into trouble”), and amotivation messages (e.g., “It does not matter
if Iwork hard, I will fail anyway”). Model fit indices for the CFA were
as follows: % (558) = 1851.053, p < .001, RMSEA = 0.045,
CFI = 0.922. The reliability and validity of this scale has been pre-
viously established displaying values of McDonald’s Omega above
0.81 for each factor (Santana et al,, 2019). In the present study,
McDonald’s omega for each of the nine factors was above 0.85.

4.3.2. Basic psychological needs

To evaluate perceived thwarting and fulfilment of teachers’ basic
psychological needs, teachers completed the spanish version for
adults of the Basic Psychological Need Satisfaction and Frustration
Scale (Chen et al., 2015). The instrument is comprised of 24 items
preceded by the phrase “In my workplace”. The items are divided
into six factors of four items each, one for each need frustrated and
satisfied: autonomy satisfaction (e.g., “I feel my choices express who |
really am”), autonomy frustration (e.g., “I feel pressured to do too
many things”), relatedness satisfaction (e.g., “I fell that the people I
care about also care about me”), relatedness frustration (e.g., “I feel
excluded from the group I belong to”), competence satisfaction (e.g.,
“I feel confident that I can do things well”), and competence frus-
tration (e.g., “I feel disappointed with many of my performances”).
Previous research has provided evidence of reliability and validity
of the scale (Liga et al., 2018). In the present study, McDonald’s
omega for need fulfilment factors was above .84, whereas for need
thwarting factors was above 0.75.

4.3.3. Academic performance

Students’ academic performance was measured by their grades
in mathematics retrieved from the schools’ official records. In the
spanish education system grades are granted by students’ teachers,
following rubrics implemented by the government. These rubrics
cover students’ knowledge and ability in a given subject as well as
their work done during classes and homework. Similar to stan-
dardized test results, teacher reported grades are very important
for students’ future as they determine the universities and courses
that students can have access to. The grades ranged from 1 to 10, 10
being the highest possible grade (Leon et al., 2017).

4.4. Data analyses

All data analyses were conducted with Mplus 8.6 (Muthén &
Muthén, 2021). Students were clustered within classrooms in the
single level models using the “type = complex” command in Mplus.
The robust maximum likelihood (MLR) estimator was used in all
models. These were estimated using at least 5000 random start
values, each allowing 100 initial stage iterations, and 100 final stage
optimizations. There was no missing data for teacher variables
whereas for variables reported by students, missing data accounted
for 1-14 %. Missing data were handled with the full information
maximum likelihood approach. To test the different models, an
invariant modeling approach was followed where variances were
made constant. In addition, to ease interpretation, all variables
were standardized to mean 0 and standard deviation of 1 (Collie
et al., 2020). This approach allows to easily interpret means in the
latent profile results: if data are above 0 and with a low p, we can
observe that the value is above the mean.

4.4.1. Single level latent profileanalysis

Latent profile analysis is used to explain the variability within a
population using the fewest number of latent profiles possible
(Korpipaa et al., 2019). This procedure classifies participants based
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on the probability of belonging to a certain profile and relies on fit
indices to decide the number of profiles, unlike traditional cluster
analysis (Morin & Marsh, 2015; Stanley et al., 2017). Specifically, the
following indices were used to decide the number of latent profiles:
Log-Likelihood (LL), Akaike Information Criteria (AIC), Sample Size
Adjusted Bayesian Information Criteria (SSA-BIC), and Likelihood
Ratio Test (LRT). Lower values of LL, AIC, and SSA-BIC are indicators
of better fit than higher values. LRT informs if the fit of a model with
k latent profile is better than the fit of a model with k-1 profile. A
low p-value indicates that a model with k groups fits better than a
model with k-1 groups (Lo et al., 2001). Because one disadvantage
of latent profile analysis is that a solution with a small number of
participants may not represent a unique latent profile (Marsh et al.,
2009), the percentage of cases in the smallest latent subgroup of
each model (e.g., 1 % or 5 % of the total sample) was also analysed.
To show the flattening of these indices an elbow plot was created. A
clear elbow is an indicator of a suitable solution (Morin et al., 2016).

Following Makikangas et al. (2018) and Collie et al. (2020) rec-
ommendations, a two-step procedure was followed. In a first step,
single latent profile analysis were estimated to decide the number
of clusters at L1 or student-level. At this level, 1 to 8 solutions were
tested. To estimate the variable scores, factor scores were used to
diminish the effect of measurement errors (Justice et al., 2011).
Factor scores were saved from the 9-factor measurement model
and standardized (M = 0 and SD = 1). Model fit indices and ex-
amples for each factor of this single level latent model are provided
in the instruments section. To analyse differences in the academic
performance of students between the different profiles, the Bolck-
Croon-Hagenaars (BCH; Bolck, Croon, & Hagenaar, 2004) method
was used (Asparouhov & Muthén, 2014b). Unlike the classic ANOVA
this method considers the probability of belonging to each profile
instead of assuming subjects belong just to one profile (Asparouhov
& Muthén, 2014a).

4.4.2. Multilevel latent profile analysis

In a second step, multilevel latent profile analysis were per-
formed. The multilevel version of this analytic approach is used to
explore the profiles at a higher level (i.e., students at Level 1 and
teachers at Level 2), for example, based on the proportion of Level 1
profiles on the Level 2 profiles (Collie et al., 2020). Thus, based on
the results of step 1 regarding teachers’ use of messages, a multi-
level latent profile analysis was performed to explore teachers’
profiles with different percentages of L1 profiles. At Level 2, a range
of 1-3 profile solutions were tested.

Data on teachers’ basic psychological needs were modelled us-
ing mean scores given that the teacher sample size was not big
enough in order to rely on factor scores. To test if the likelihood of
belonging to a multilevel latent profile depends on teacher’s au-
tonomy, competence, and relatedness, a logistic regression analysis
was performed. The correct interpretation of a logistic regression
implies the understanding of the difference between probability,
odds ratio, and logit. A probability informs about how likely is
something to happen, an odds ratio informs of the probability of
one group compared to another group, and is the ratio of two
probabilities. For example, when comparing the probability of
studying a STEM degree among men and women, an odd ratio of 1.5
would mean that men are 50 % more likely to study a STEM degree
than women. Finally, the logit provides the same information of the
odds ratio but in another scale, and is the b regression coefficient.
The logit is the logarithm of the odds ratio, in our example it would
be Log (1.5) = 0.18 (Wooldridge, 2020).

In the above example the predictor (gender) is a categorical
variable, however, in our study the predictor (autonomy, compe-
tence, and relatedness) is a continuous variable, thus, the inter-
pretation for odds ratio is different. In our study, the interpretation
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would be: For every unit (i.e., standard deviation) increase in the
predictor, the likelihood of pertaining to one group when compared
to the other group increases or decreases an X percentage.

At level 2, similar to Collie et al. (2020), academic performance
was compared between the different profiles using the delta
method under the Mplus MODEL CONSTRAINT option. To aggregate
academic performance to these models the mean academic per-
formance per class was calculated relying on the raw student data.

5. Results
5.1. Preliminary analyses

The descriptive statistics (mean and SD) and correlations for
student and teacher variables are shown in Tables 2 and 3.

5.2. Single level latent profile analysis

Table 4 displays the fit indices for the latent profile analysis
conducted at the student-level. Findings show that six to eight
profile models hold groups with very low percentages of subjects.
Given that solutions with a small number of participants may not
represent a unique latent profile (Marsh et al., 2009) six to eight
profiles were rejected. Four and five profile models were rejected
by LRT values (high p values). A three-profile model was assumed
due to the lower values of LL, AIC, and SS-BIC in comparison with a
two-profile model, a satitstically significant LRT value, a reasonable
percentage of subjects in the smallest group and the slope flat-
tening depicted in the elbow plot in Fig. 1. Furthermore, following
our theoretical approach, a three-profile solution was also retained
because it best described the differential use of messages by
teachers. More profiles did not add further information on the
messages that teachers were using.

The characteristics and names of the profiles were as follows:
Profile 1 as gain-framed messages (GFM) with a total of 549 students
(48 % of the sample). Students in this profile classified their teacher
as relying on gain-framed messages that highlighted the benefits of
studying, and on motivational appeals with the highest levels of
self-determination (i.e., intrinsic and identified); Profile 2, as all
messages (AM) with a total of 278 students (24 % of the sample) that
classified their teacher as using all kinds of messages, both gain-
framed and loss-framed, including motivational appeals with all
degrees of self-determination; and Profile 3, as few messages (FM)
with a total of 323 students (28 % of the sample) who reported their
teacher as barely relying on the messages assesed. Single-level
profile analysis results are displayed in Fig. 2.

Regarding the differences between the profiles at the student-
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Table 3
Means, standard deviations, correlations among teacher variables.
Mean SD 2 3 4 5 6
1. Satisfied autonomy 5.51 .95 706 37%  -46° -65° -37°
2. Satisfied relatedness 5.82 1.09 - .60°  -37° -80° -.50°
3. Satisfied competence 605 .73 — - -27  -40° -42°
4. Frustrated autonomy ~ 3.04 122 — - - 45" 45"
5. Frustrated relatedness  1.59 71 - - - - .50¢
6. Frustrated competence  1.88 1.07 - - - — —
Note.
2 p<.05.
b p< .01
€ p<.001.

level in academic performance, students in the GFM profile had
higher academic performance. When comparing the three profiles
together, the GFM profile demonstrated a significantly higher mean
(p <.05; Mgem = 5.39, Mgy = 4.93) than the FM profile, whereas no
significant differences were found between the rest of the profiles
(FM vs. AM: p = .89; GFM vs. AM: p = .07; Maym = 5.03).

5.3. Multilevel latent profile analysis

Table 5 displays the fit indices to decide the number of profiles
in the multilevel latent profile analysis. Findings indicate that the
three-profile solution showed a similar fit to the two-profile solu-
tion, which showed a better fit than the one-profile solution. Given
that the elbow plot displayed a clear change in the slope after the
two-profile (see Fig. 3), this solution was retained. Furthermore,
theoretically a two profile solution demonstrated to be better than
the one or three solution given that it was the only one to add new
information on the differential use of messages by teachers. One
profile described just one group of teachers relying on the same
kind of messages found at L1, and the three profile solution re-
ported two very similar groups. Precisely, it described a group of
teachers that barely used these messages and two groups of
teachers that relied mainly on gain-framed messages. Thus, a two
profile solution was retained.

A representation of the results for the multilevel latent profile
analysis at the teacher-level is illustrated in Fig. 4. Results showed
two teacher profiles: An active profile representing the 77 % of the
sample and a passive profile representing the remaining 23 % of the
sample. The active profile was characterized by teachers whose
tendency was to rely on gain-framed messages and motivational
appeals with the highest self-determination (i.e., intrinsic and
identified; 53.6 % of the teachers) including a relatively small pro-
portion of teachers whose tendency was to rely on all kinds of
messages (25.6 %) and few messages (20.8 %). Contrastingly, the

Table 2
Means, standard deviations and correlations among student variables.
Mean SD 2 3 4 5 6 7 8 9 10

1. Gain-framed intrinsic 4.07 1.50 .60° .69¢ .62¢ 41 18°¢ .26 15°¢ -.067 16°
2. Gain-framed identified 5.00 1.55 - 63¢ .54¢ .38¢ .28¢ .25°¢ 18° -.08° .08?
3. Gain-framed introjected 417 1.69 — — 71¢ .35¢ .229¢ .35¢ .25°¢ -.02 .00
4. Gain-framed extrinsic 434 1.52 — — - .34¢ 229¢ .33¢ .30¢ -.04 .03
5. Loss-framed intrinsic 3.57 1.57 — - - — 49°¢ .55¢ 45°¢ .01 .04
6. Loss-framed identified 2.75 1.67 - - - - - 79¢ .70¢ 18 -.08°
7. Loss-framed introjected 2.32 1.57 - - — - — - .76¢ .18°¢ -.07
8. Loss-framed extrinsic 241 1.49 - - - - - - - 15¢ -11°
9. Amotivation 1.30 91 - - - - - - - - -11°
10. Academic performance 5.22 2.18 - - - - — - - — -

Note.
2 p<.05.
b p<.01

¢ p <.001.
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Table 4
Fit indices for each model of the single level latent profile analysis.
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Profiles Parameters LL AIC SSA-BIC LRT p % Smallest Group
1 18 —14686.014 29408.028 29441.709 — —
2 28 —12589.988 25235.976 25288.369 .0002 28
3 38 —11257.858 22591.716 22662.822 .0118 24
4 48 —10531.483 21158.967 21248.785 .0682 12
5 58 —10090.603 20297.206 20405.736 .6080 11
6 68 —-9716.327 19568.654 19695.895 3561 5
7 78 —9437.517 19031.034 19176.988 7130 6
8 88 —9145.930 18467.859 18632.525 2118 5

30000 22660

25000 22620

20000 22580

15000 22540 1 ) 3

1 2 3 4 5 6 7 8
—AIC —SSA-BIC AIC —SSA-BIC

Fig. 1. Elbow plots for single level latent profile analysis.

passive profile was characterized by teachers with a tendency to
rely on very few messages (51.3 %), with a moderate proportion of
teachers belonging to the GFM profile (29.6 %), followed by teachers
whose tendency was to use all kinds of messages (19.1 %).
Analysis of the relation between the profiles of teachers’
engaging messages and the fulfilment or thwarting of their needs at
a teacher-level yielded significant results for the need for autonomy
(see Table 6). In such a way that when the need for autonomy was
fulfilled, the likelihood of pertaining to the active profile was four
times greater than that of the passive profile. In contrast, when this
need was thwarted the likelihood of pertaining to the passive

Fig. 3. Elbow plots for multilevel latent profile analysis.

profile was three times greater than the likelihood of pertaining to
the active profile.

Finally, regarding differences in students’ academic perfor-
mance at the teacher-level between the different profiles, students
who perceived their teacher as relying on the messages of the
active profile showed higher academic performance (p < .001;
Mactive = 6.32, Mpassive =461 )

6. Discussion

The present study follows a person-centered approach to
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Fig. 2. Single level profile analysis results. Note. GF= Gain-framed; LF=Loss-framed

Table 5
Fit indices for each model of the multilevel latent profile analysis.

Profiles Parameters LL AIC SSA-BIC % Smallest Group
1 38 —11257.859 22591.717 22662.823 24

2 41 —11237.169 22556.338 22633.058 4

3 44 -11230.376 22548.752 22631.085 2
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Fig. 4. Multilevel profile analysis results.

identify profiles of teachers’ engaging messages and its relation to
the teachers’ basic needs and students’ academic performance. At
the student-level, three different profiles are identified: The gain-
framed messages profile (GFM), the few-messages profile (FM),
and the all-messages profile (AM). Results show that, indeed, the
different profiles relate differently to students’ academic perfor-
mance. At the teacher-level, evidence indicates the existence of two
profiles: A passive profile of teachers who pertain mostly to the FM
profile and an active profile of teachers who pertain mostly to the
GFM profile. Results show that the need for autonomy is related to
teachers’ use of engaging messages and that those students whose
teacher pertains to the active profile have a higher academic
performance.

6.1. Single-level latent profile analysis

As expected, different profiles are found at the student-level.
Specifically, three profiles can be observed. The gain-framed mes-
sages (GFM) profile represents 48 % of the sample. This profile
comprise students who describe their teacher as mainly relying on
gain-framed messages during their classes, and within this frame,
they also report their teacher relying on a greater proportion on
self-determined appeals (i.e., intrinsic and identified). The second
profile, labelled the all-messages (AM) profile, represents 24 % of
the sample. This profile comprises students who recalled their
teacher as using both gain- and loss-framed messages but also
relying more on extrinsic and introjected motivational appeals.
Finally, the few-messsages (FM) profile represents 28 % of the
sample. This profile is characterized by students who report having
a teacher that barely rely on any of the messages addressed.

These findings help to understand the classification of teachers’
messages according to the messages they use to engage their stu-
dents in school tasks. More specifically, owing to this classification,
almost half of the teachers are described as using messages that
highlight the positive outcomes of engaging in school tasks (e.g.,
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freedom to choose the degree after finishing the school). Despite
these optimistic results, one in four teachers are classified as relying
on messages that highlight the negative outcomes of not complying
with school duties. Putwain and colleagues (Putwain & Remedios,
2014; Putwain & Roberts, 2009; Putwain & Symes, 2016) have
demonstrated that these kind of messages lead to non-adaptive
outcomes in students (e.g., anxiety and low performance). On the
other extreme, one in five teachers were described by their stu-
dents as barely relying on any kind of messages that tried to
encourage them to engage in school tasks.

In this sense, results show that the students whose teacher rely
on gain-framed messages, and assign their teacher to the GFM
profile, have a higher academic performance as compared to the
other two profiles, whose academic performance is below the
mean. These results are similar to those of Putwain et al. (2017),
who found that loss-framed messages predicted worse student
academic performance. In the Spanish education system grades are
an indicator of students’ performance and are assigned by teachers
following rubrics implemented by the government. Students
depend on these grades to choose universities and degrees; thus,
they are key for their future career (Ledn, 2017; Sanchez-Pérez
et al., 2015).

6.2. Multilevel latent profile analysis

With regard to the teacher-level, two profiles can be observed,
named active and passive. The active profile represents the 77 % of
the sample and is characterized by teachers whose tendency is to
use messages to engage their students in school duties. The passive
profile represents 23 % of the sample and is characterized by
teachers whose tendency is to barely use any message. It is
important to highlight the differences between profiles at the
student-level and at the teacher-level. The former is an indicator of
the engaging messages that a single student perceived on their
teacher, while the latter is an indicator of the tendency of the
teacher to use certain messages, derived from the aggregation of
profiles at the student-level. The findings indicate that, in the active
profile more than half of the teachers belong to the GFM profile, and
in the passive profile more than half of the teachers belong to the
FM profile.

Regarding the relation between the teachers’ needs and the two
profiles, results show that the need for autonomy is linked with the
teachers’ use of engaging messages. Specifically, teachers who feel
that their need for autonomy is fulfilled are more likely to be
perceived as belonging to the active profile rather than to the
passive profile. Similarly, when teachers feel their need for auton-
omy is thwarted, students are more likely to perceive their teacher
to rely on the engaging messages illustrated by the passive profile
rather than those of the active profile. These findings add signifi-
cantly to the existing evidence on the relation between the inner
and outer sides of teachers. Precisely, that teachers’ needs are
related to their teaching behaviour (i.e., engaging messages).

Following the self-determination theory (Deci & Ryan, 2008;
Ryan & Deci, 2020), the fulfilment of the basic psychological needs
is essential for an optimal functioning. Among these needs, the

Table 6
0dd ratios of the association between basic psychological needs and engaging messages at L2.
Basic Psychological Need Fulfilment Thwarting
OR b SE P value OR b SE P value
Autonomy 4.129 1.418 .619 .022 322 —-1.132 449 .012
Relatedness 441 -.819 821 318 568 -.566 .837 499
Competence 1.303 265 557 .634 1.302 264 324 416

Note. OR = odd ratio; b = logistic regression coefficient; SE = standard error.
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authors of the theory postulate that autonomy plays the most
important role (Deci & Ryan, 2000). Thus, the present findings line
up with the theory as they highlight that when teachers feel their
perspectives are considered and their initiatives supported, they
are more likely to use messages to involve students in school duties.
Following these assumptions, teachers whose need for autonomy is
satisfied would find themselves in a professional state of balance
and comfort at their workplace. Those teachers are perceived by
their students as relying on messages that try to engage them in
school tasks and among these messages, relying mostly on gain-
framed self-determined appeals. We could argue that fulfilled au-
tonomy promotes teachers to take care for their students and their
learning, desiring the best for them and, in turn, making them rely
on adequate engaging messages.

On the other hand, when teachers need for autonomy is
thwarted, students perceived their teachers as barely relying on
messages that try to encourage them to actively participate in the
learning process. When teachers’ need for autonomy is thwarted it
is more likely for them to not feel supported by head teachers, to
feel their perpectives are not being taking into consideration and
might also feel pressured to comply with meaningless demands.
This would translate into teachers not paying heed to their mes-
sages, and thus, not relying on any kind of message.

Turning to students’ academic performance, results show that
teachers in the active profile have students with higher academic
performance. In this sense, providing messages that highlight the
benefits of engaging in school duties is better for student’s aca-
demic performance than not relying on this kind of messages.
When teachers are communicationally active, namely relying on
messages that try to promote engagement, students might feel
cared for by their teacher. This feeling could encourage students to
think that their teachers sincerely want the best for them, and thus,
to engage in their school duties and perform better. Contrastingly,
when teachers do not rely on these messages, students could feel
unsupported by their teachers which would translate into a lower
academic performance.

Together, our findings suggest that when teachers’ need for
autonomy is satisfied, it is more likely for them to rely on messages
that encourage engagement among students, and this kind of
messages would be related to higher academic performance.
Similarly, when the need for autonomy is thwarted, there is a lower
likelihood of teachers relying on this type of engaging style, which
would be less beneficial for students’ academic performance. In
conclusion, teachers’ needs relate to their use of engaging mes-
sages, and their use of engaging messages relates to students’ ac-
ademic performance.

6.3. Limitations and future perspectives

Although the present study makes a significant contribution,
some limitations need to be addressed. First, the data collected was
cross-sectional, which means that it was collected at a unique
period of time. Therefore, it would be worthwhile to conduct lon-
gitudinal studies in the future in order to observe if changes in
teachers BPNs fulfilment predict changes in their use of engaging
messages. Second, part of our data is self-reported (via student and
teacher reports) which indicates that variables represent students’
and teachers’ perceptions. Whereas, teacher self-reports might be
an appropriate approach to collect this information, as it is the
teacher’s own perception what builds their need fulfilment or
thwarting, students’ self-reports about their teacher’s engaging
messages may lead to possible bias due to their indirect nature.
Consequently, future studies could incorporate a more objective
variable such as direct observations inside the classroom to mea-
sure teachers’ engaging messages. Thirdly, both teachers and
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students who participated in this study belonged to the secondary
education stage. It would be interesting to carry out a similar study
at different educational levels, in order to examine whether the
observed trend is replicated. Further research is also needed in
order to explore what other variables might influence teachers to
rely on certain engaging messages over others. Fourth, some au-
thors consider that, similar to intelligence, basic needs share a
global factor (Sanchez-Oliva et al., 2017). To explore how much each
need explains above and beyond the other needs and the global
factor, it is recommended to test it via a bi-factor ESEM (Gillet et al.,
2019). Fifth, future studies could also explore the reasons why some
teachers do not rely or rely very little on any kind of message (i.e.,
teachers are not concern about the students’ future or they believe
that their teaching behaviour is not related to the students’ out-
comes). Exploring this key line of research may be instrumental in
designing future interventions tailored for this specific profile of
teachers.

Finally, it would also be interesting to explore whether in-
terventions based on the present study yield positive results. To
improve teaching behaviours it is essential to work with variables
amenable to intervention (Hill et al., 2019; Kunter et al., 2013). In
this sense, researchers have underlined certain strategies to
improve both basic psychological needs (Cheon et al., 2020) and
teachers’ engaging messages (Santana et al., 2019), which could be
implemented as intervention programs. For instance, these in-
terventions could target academic school staff, including teachers,
head teachers and department coordinators to teach them what
basic psychological needs are and the importance of their
fulfilment.

Regarding teachers’ engaging messages, there is also a need to
explore whether a teacher intervention targeting this teaching
behaviour is effective in improving student outcomes. To this end,
school-based teaching programs could also be implemented in
order to help teachers understand the importance of relying on
gain-framed self-determined appeals. The formation could include
the different types of messages that can be used by teachers and the
different effects they have on students’ well-being and academic
performance. This would help them understand what engaging
messages they should be relying on and why.

7. Conclusion

Teaching is a profession that requires a high level of involve-
ment that sometimes results in a great cognitive and emotional
strain (Lauermann & Konig, 2016). The present study helps us un-
derstand the influence of teachers’ basic psychological needs on
their teaching behaviors and adds to our understanding of the
relation between teaching behaviors and student outcomes. In
contrast with previous studies, the present work contributes to the
understanding of the relation between student outcomes and
teacher behaviors not only by exploring this relation directly, but
also, by exploring the possible reasons for certain teaching behav-
iors. It is well known that teacher behaviors have a solid link with
student outcomes, as demonstrated by previous research and the
current one (Collie et al., 2019). However, whilst this relation is
strongly supported, teachers’ basic psychological needs and their
influence on their own teaching behaviour has been poorly
addressed (Klassen et al., 2012; Korthagen & Evelein, 2016). In other
words, connecting teachers’ inner side with their outer side of
teaching has not been a focus of interest among researchers until
recently.

The present findings highlight the impact of teachers’ need
fulfilment and thwarting on their engaging messages, and the
impact of their engaging messages on students’ academic perfor-
mance, both at the student-level and teacher-level. Furthermore, it
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also helps us understand how we can classify teachers according to
their use of the different engaging messages. Given these relations,
in order to improve teaching behaviors and student outcomes,
attending to the teachers’ inner side should be a priority. Schools
that provide a context where the three basic psychological needs
are satisfied have proven to positively influence teaching behaviour
and teachers’ well-being (Lee & Nie, 2014). In contrast, school
contexts that undermine these needs prevent highly motivated and
skilled teachers from performing effective teaching behaviors
(Leithwood & Jantzi, 2006). Therefore, taking into consideration the
difficult and slow pace that changes at political levels have, actions
can and should be taken effectively at the school level, as proven
previously (Ebersold et al., 2019).
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