https://econtent.hogrefe.com/doi/pdf/10.1027/1015-5759/a000621 - Friday, November 17, 2023 12:17:19 AM - Universidad de Sevilla|P Address:150.214.182.246

Original Article

by

A New Measure for the
Assessment of Student-Teacher
Connectedness in Adolescence

Irene Garcia-Moya'®, Fiona Brooks?, and Carmen Moreno'

"Departamento de Psicologia Evolutiva y de la Educacién, Universidad de Sevilla, Spain

2Faculty of Health, University of Technology Sydney, Australia

Abstract: Student-teacher relationships have received a lot of attention in the social sciences. It is well-known that relationships with
teachers tend to become more distant during adolescence, but most adolescents single out specific teachers they feel connected to. To better
capture this latter phenomenon, the aim of this paper is to propose and evaluate the psychometric properties of a new measure for the
assessment of student—teacher connectedness in adolescent samples from two countries. Samples consisted of 2,323 adolescents from
England and 8,000 adolescents from Spain, who had answered a specific package of questions for the assessment of student-teacher
connectedness included in the 17/18 edition of the WHO-collaborative survey Health Behaviour in School-aged Children (HBSC) in the
aforementioned two countries. After analyses of item performance and factorial structure, we obtained a 12-item scale with high internal
consistency and a factorial structure consistent with the definition of student—teacher connectedness used for scale development in both
datasets. Some evidence of validity was also obtained (the scale correlated positively with teacher support, school satisfaction and life
satisfaction and negatively with school-related stress). Finally, invariance analysis (configural, metric, and scalar invariance) supported an

equivalent functioning of the scale in England and Spain.

Keywords: student-teacher connectedness, adolescence, scale development, invariance

Student-teacher relationships are fundamental for students’
learning and well-being (McGrath & Van Bergen, 2015;
Roorda et al., 2011). It is well-known that student-teacher
relationships tend to become more distant during adoles-
cence, but their potential to contribute to students’ positive
development remains intact (Garcia-Moya, Brooks, et al.,
2015; Roorda et al., 2011). In addition, despite the afore-
mentioned general decrease in the perceived quality of rela-
tionships with teachers during adolescence, most
adolescent students tend to single out specific teachers they
feel connected to (Fredricks et al., 2019; Yu et al., 2018).

Connectedness has been linked to “a pervasive drive to
form and maintain at least a minimum quantity of lasting,
positive and significant relationships” (Baumeister & Leary,
1995, p. 497). Considered to be an important construct to
understand relationships at school, school connectedness
was defined by Blum and Libbey (2004, p. 231) as “the
belief by students that adults in the school care about their
learning and about them as individuals.” However, there is
now consensus that school connectedness is a multidimen-
sional construct, and unpacking broad definitions of school
connectedness to separately examine dimensions such as
student-teacher connectedness has been recommended
(Garcia-Moya, Bunn, et al., 2019).
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General assessments of the quality of relationships with
teachers are abundant in the literature. However, student-
teacher connectedness requires a distinct level of analysis.
Instead of focusing on general feelings about relationships
with teachers, an instrument on student-teacher connected-
ness should capture the availability of a significant relation-
ship with a teacher the student feels connected to and
assess its affective quality. An instrument that can provide
this complementary information is of particular interest in
adolescence, when the transition from primary to sec-
ondary education means that students forge relationships
that can differ in quality with a considerable number of
teachers (typically, one specialist teacher for each subject).

The Middle Years Development Instrument (MDI) is an
example of an interesting instrument using an appropriate
level of analysis in its subscale for the assessment of
connectedness with adults at schools, which focuses on
the availability of at least one meaningful connection
(Schonert-Reichl et al., 2013). However, this scale focuses
on connectedness with adults (teachers or other adults at
school), and therefore it does not allow for a specific assess-
ment of student-teacher connectedness.

Among the measures of school connectedness identified
in a recent review (Garcia-Moya, Bunn, et al., 2019), two
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instruments included a specific subscale for the assessment
of connectedness with teachers: the Hemingway Measure
of Adolescent Connectedness (Karcher & Lee, 2002) and
the Maryland Safe and Supportive Schools Climate Survey
(Bradshaw et al., 2014). However, only the Hemingway
Measure of Adolescent Connectedness phrased items at
the individual level needed to capture student-teacher con-
nectedness, that is, with a focus on each student’s individ-
ual perception of their relationship with teachers. Although
the Hemingway Measure of Adolescent Connectedness
allows for reliable and valid assessments of connectedness
referred to different domains of life, rather than focusing on
the perceived affective quality of the relationship, its scale
on teacher connectedness stresses a different aspect: to
what extent students value and make efforts to develop a
positive relationship with teachers.

Therefore, there is a gap when it comes to instruments
specifically developed to assess student-teacher connected-
ness as the availability of at least one teacher the student
connects to and the perceived quality of such connections.
The present study presents a measure for the assessment of
student-teacher connectedness in adolescence that can
contribute to filling this gap.

The Three Dimensions of Student—Teacher
Connectedness

We wanted our measure of student-teacher connectedness
to reflect essential attributes of connectedness with teach-
ers from the adolescent students’ perspective that may be
relevant across different cultural and educational contexts.
For that reason, the scale development process was sup-
ported by a cross-national qualitative study, for which stu-
dents from England and Spain were selected. Findings
from this study (Garcia-Moya, Brooks, et al., 2020) suggest
that a humanizing type of relationships is fundamental for
student-teacher connectedness, and more specifically that
three main attributes can be used to describe such human-
izing type of relationship both in England and Spain: (1)
individualized personal interactions; (2) empathy and per-
spective taking; and (3) support.

The individualized personal interactions dimension refers
to positive interactions with the teacher in which the human
side of the teacher is shown and the student feels they are
known and respected as persons by the teacher. Students
provided specific examples such as teachers knowing and
using their name or preferred name, showing an interest
in their hobbies and in the activities they are passionate
about (arts, sport, music. ..) and engaging in informal con-
versations with them in which they showed an interest in
getting to know the students and their opinions. The empa-
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thy and perspective taking dimension encompasses the stu-
dent’s perception that the teacher is sympathetic and
understanding and, more broadly, that the teacher is able
to see things from the students’ perspective. Teachers being
sensitive to students’ feelings, and attentive to students’
behavior or facial expressions that may indicate that the
student is not okay were mentioned as relevant aspects of
this dimension. Finally, the support dimension captures a
perception of the teacher as an approachable person, willing
to help with academic and non-academic problems if the
student needs it.

Accordingly, the following definition of student-teacher
connectedness guided scale development in the present
study: “a humanizing kind of personalized teacher-student
interaction, including the student’s perception that (1)
teachers notice and respect them as an individual, (2) are
sympathetic and can see things from the student’s per-
spective, and (3) act as supportive figures responsive to
the student’s needs” (Garcia-Moya, Brooks, et al., 2020,
p- 17).

The Present Research

The aim of the present study was twofold: (1) to develop a
scale on the availability of and perceived quality of at least
one meaningful connection with a teacher based on the
three aforementioned dimensions of student-teacher con-
nectedness and (2) to conduct a first pilot study of this
new scale in two large samples of adolescent students. With
a view to explore the potential for using this scale in cross-
cultural studies, a sample from England and a sample from
Spain were selected. Specifically, a pool of items was devel-
oped and piloted in the context of the 17/18 edition of the
WHO collaborative survey Health Behaviour in School-
aged Children (HBSC) study in the aforementioned two
countries.

Our analyses include an assessment of item performance
and factorial structure of the scale using confirmatory factor
analysis. In addition, given that cross-cultural differences
may affect conceptualization of school connectedness
(e.g., Sass et al., 2011), the invariance across countries
was also tested.

The main focus of the pilot was to obtain a reliable scale
with an equivalent functioning across both countries. Nev-
ertheless, to the extent to which data allowed for it, our
report on psychometric properties also includes some pre-
liminary evidence of validity, specifically whether the scale
correlates in the expected direction with a general assess-
ment of teacher support and measures of school-related
stress, school satisfaction, and life satisfaction (e.g.,
Danielsen et al., 2009; Jiang et al., 2013; Plenty et al., 2014).
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Materials and Methods

Participants

Samples consisted of adolescent students aged 11, 13, and
15 years that had taken part in the pilot study of the Tea-
cher Connectedness Project, whose measures were
included in the 2017/2018 edition of the WHO collabora-
tive survey HBSC in England and in Spain. Sample size
and basic demographic information for each sample is pre-
sented in Table 1.

Measures

A pool of 15 items, 5 items for each of the 3 dimensions of
student-teacher connectedness (individualized personal
interaction; empathy and perspective taking; and support)
were developed, including Spanish and English versions
of each item (see Table 2).

Following recommendations for scale development,
essential content and format specifications were established
prior to item development (American Educational Research
Association, American Psychological Association, &
National Council on Measurement in Education, 2014;
Wetzel & Greiff, 2018). Regarding content specifications,
item development was guided by the definition of stu-
dent-teacher connectedness and its dimensions presented
in the introduction. In addition, the following aspects were
specified: the focus on the individual students’ perception
must be apparent in all items; all items will be formulated
in a direct direction; and absolute terms (always, never,
etc.) and negatives will be avoided. As for format specifica-
tions, after considering different response formats (yes/no
format, 5-point Likert scale and 4-point Likert scale), we
decided to ask students to express their degree of agree-
ment with each of the items in a Likert-type scale with 4
answer options, labeled verbally as follows: strongly disagree,
somewhat disagree, somewhat agree, and strongly agree. This
decision was made because we wanted the response format
to be as simple and unequivocal as possible. Although a
yes/no format was appealing for its simplicity, we decided
against it because greater differentiation is likely to exist
when it comes to students’ perceptions of their connected-
ness with teachers. Items with ordinal responses were
deemed to fit the construct of interest best and more likely
to provide richer information. We then consider using a 5-
point Likert scale, which is a very frequently used format.
However, although a middle option meant to indicate that
the respondent’s perception falls in the middle between
agree and disagree theoretically allows for greater differen-
tiation in respondents’ answers, respondents have been
found to interpret midpoint options in ways different to that
intended, including expressing indifference, ambivalence

© 2020 Hogrefe Publishing Distributed under the
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Table 1. Study sample in England and Spain

England Spain

Sample size 2,323 8,000
Distribution by gender

Boys 47.6% 48.6%

Girls 52.4% 51.4%

Distribution by age group

11 years 719 (30.95%) 2,391 (29.89%)

13 years 891 (38.36%) 2,827 (35.34%)

15 years 713 (30.69%) 2,782 (34.77%)
Proportion of low SES students 17.6% 17.0%

Note. Low SES refers to a score < 6 in the FAS-III scale (Torsheim et al.,
2016).

and avoiding socially undesirable options (Nadler et al.,
2015). Because the middle option may detract from an
unequivocal interpretation of students’ responses, a 4-point
Likert scale was finally chosen.

In addition to the proposed student-teacher connected-
ness items, the HBSC questionnaires included some
measures we deemed useful for preliminary validation pur-
poses, mainly: teacher support, school-related stress, school
satisfaction, and life satisfaction (for further information
about these measures, see Inchley et al., 2018).

Procedure

Anonymous questionnaires were completed online by stu-
dents during school hours in accordance with the HBSC
standardized procedure. Ethical approval was obtained
from the relevant committees in England and Spain. Fur-
thermore, our pool of items was assessed by 12 interna-
tional experts on school and/or adolescent research who
rated each item’s relevance for the assessment of
student-teacher connectedness (not at all relevant, some-
what relevant, and very relevant).

Statistical analyses were performed using SPSS 25 and
Mplus 8.3. For continuous data, recommendations for eval-
uating item performance include removing items with item-
total correlations lower than .50 (DeVellis, 2017). Although
this is a useful reference value, for our ordinal data we used
a comparative approach and supplemented such criterion
with the observation of the polychoric correlation matrix
to identify items with comparatively lower item-total and
inter-item correlations. Expert ratings guided our examina-
tion of item performance, with items rated as “not at all rel-
evant” by any expert being flagged as candidates for
exclusion and a final decision being made based on the
aforementioned statistical criteria (comparatively low
item-total and inter-item correlations) and the remaining
experts’ ratings.
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Table 2. Initial pool of items

Connectedness Item

dimension number English items Spanish items

IPI 1 | have at least one teacher that is interested in me as a  Tengo al menos un profesor/a que se interesa por mi
person como persona

IPI 2 | have at least one teacher that listens to and respects ~ Tengo al menos un profesor/a que escuchay respeta mis
my opinions or ideas opiniones o ideas

IPI 3 | have at least one teacher that knows my name Tengo al menos un profesor/a que se sabe mi nombre

IPI 4 I have at least one teacher that pays attention to me as  Tengo al menos un profesor/a que me presta atencion
an individual even in a big class individual incluso en una clase con muchos alumnos

IPI 5 I have at least one teacher that takes an interest in my  Tengo al menos un profesor/a que se interesa por mis
hobbies and interests outside of school aficiones e intereses fuera de la escuela

EPT 6 | have at least one teacher that notices when | struggle  Tengo al menos un profesor/a que se da cuenta cuando
to follow the class me cuesta seguir la clase

EPT 7 | have at least one teacher that notices when I'm worried ~ Tengo al menos un profesor/a que nota cuando estoy
about something preocupado/a por algo

EPT 8 | have at least one teacher that tries to see things from  Tengo al menos un profesor/a que intenta ver las cosas
my perspective desde mi perspectiva

EPT 9 I have at least one teacher that is sympathetic with me if ~ Tengo al menos un profesor/a que es comprensivo/a
| feel upset or cry in class conmigo si no me encuentro bien emocionalmente o lloro

en clase

EPT 10 | have at least one teacher that tries to make me feel Tengo al menos un profesor/a que intenta que me sienta
better when I'm sad mejor cuando estoy triste

S (N | have at least one teacher that is supportive of me and  Tengo al menos un profesor/a que me apoya y trata de
tries to help me ayudarme

S 12 | have at least one teacher that is willing to listen to my  Tengo al menos un profesor/a que esté dispuesto/a a
problems escuchar mis problemas

S 13 | have at least one teacher that is there for me if | need Tengo al menos un profesor/a que estéa ahi para mi si
their help necesito su ayuda

S 14 | have at least one teacher that would listen to me if | Tengo al menos un profesor/a que me escucharia si le
confided them a problem contara un problema

S 15 | have at least one teacher that knows how to help me  Tengo al menos un profesor/a que sabe como ayudarme

Note. IPl = Individualized personal interaction; EPT = Empathy and perspective taking; S = Support.

Once item functioning had been examined, we run con-
firmatory factor analysis (CFA) using Mplus 8.3. As recom-
mended to obtain a more robust test of the model in CFA
using structural equation modeling (SEM), a competing
model estimation strategy was used (Hair et al., 2009), in
which we compared a 1-factor solution and a 3-corre-
lated-factor solution based on the theoretical assumptions
presented in the introduction. To take into consideration
the ordinal nature of the items, we employed categorical
confirmatory factor analysis using the weighted least
squares means and variance adjusted (WLSMV) estimator,
so that analysis is based on a polychoric correlation matrix
with adjusted means and variance estimates. Goodness of
fit was evaluated using chi-square differences (Ay?), which
were calculated using the difftest option in Mplus, and the
approximate goodness-of-fit indices: Tucker-Lewis Index
(TLIL; also known as Nonnormed Fit Index, NNFI), Compar-
ative Fit Index (CFI), Root Mean Square Error of Approxi-
mation (RMSEA), and Standardized Root Mean Square
Residual (SRMR). Values of TLI/NNFI and CFI higher than
.90 (McDonald & Ho, 2002) and RMSEA < .08 (Browne &
Cudeck, 1993) have been considered to be indicative of
acceptable fit, while Hu and Bentler (1999) proposed more
stringent criteria for good fit: values of .95 or higher for CFI
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and NNFI and RMSEA values lower than .06. SRMR of .08
or less is also desired in a well-fitting model (Hu & Bentler,
1999).

Several authors have warned that the aforementioned
reference values for approximate fit indices were developed
in studies using continuous variables, with some caution
needed when applying them to ordinal data (e.g., Kline,
2016; Shi et al., 2020). For example, a recent study con-
cluded that RMSEA tends to increasingly reject the close
fit hypothesis in large samples as the number of categories
increases, and recommended SRMR as a preferable option
to assess the degree of misfit in ordinal factor analysis mod-
els (Shi et al., 2020). We also took into consideration the
following recommendations for assessing goodness of fit
in analyses with ordinal Likert type variables: not to rely
on a single index (Pendergast et al., 2017) and examine cor-
relation residuals (i.e., differences between the sample poly-
choric correlations and values predicted by the model), for
which absolute values < .10 can be interpreted as an indica-
tion that the model closely reproduces the sample correla-
tions (Kline, 2016).

Finally, we conducted SEM multi-group analysis to
examine the invariance across countries for the model that
showed the best goodness of fit in the previous analyses.

© 2020 Hogrefe Publishing Distributed under the
Hogrefe OpenMind license https://doi.org/10.1027/a000001
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Table 3. Item performance summary
England Spain
Experts Experts

Item No Mdn IQR ITC VR SR NR Mdn IQR ITC VR SR NR
1 3 2 .766 5 1 0 4 1 734 5 1 0

2 3 1 .834 5 1 0 4 1 .760 6 0 0

3 4 0 .568 2 3 1 4 0 513 3 1 2

4 3 1 .756 3 3 0 3 1 .686 5 1 0

5 3 2 752 2 2 2 3 2 .708 2 4 0

6 3 2 764 5 0 1 3 1 .699 5 0 1

7 3 1 791 4 2 0 3 2 767 6 0 0

8 3 1 .835 3 3 0 3 2 791 6 0 0

9 3 2 .832 5 1 0 3 1 799 5 1 0

10 3 2 .858 4 2 0 3 1 .818 5 1 0

1N 3 1 .884 4 2 0 3 1 .859 5 1 0

12 3 1 .888 4 2 0 3 1 .840 6 0 0

13 3 1 .898 4 2 0 3 1 843 5 1 0

14 3 1 .878 5 1 0 3 1 .832 5 1 0

15 3 2 .831 3 3 0 3 1 .822 3 2 1

Note. IQR = interquartile range; ITC = Item-total correlation; VR = Number of experts who rated the item as “Very relevant”; SR = Number of experts who
rated the item as “Somewhat relevant”; NR = Number of experts who rated the item as “Not relevant”.

For that purpose, we followed the recommendations by
Pendergast et al. (2017) on best practices for multi-group
invariance confirmatory factor analyses with ordinal
Likert-type items in school psychology, which are based
on the work by Millsap and Yun-Tein (2004). Specifically,
we started by testing configural invariance, to see whether
the same number of factors and factor-indicator correspon-
dence provides an adequate fit to both groups (England and
Spain). These results are used as a baseline for testing met-
ric invariance, which answers the question of whether fac-
tor loadings of each indicator are similar across groups. For
that purpose, equality constrains for all factor loadings were
imposed simultaneously and the constrained model fit was
compared to the previous model. The next step is examin-
ing scalar invariance, that with ordinal data involves the
examination of item threshold invariance. To test scalar/
threshold invariance, we set intercepts at zero and con-
strained thresholds to be equal across groups. If thresholds
are found to be invariant across groups, the invariance of
intercepts can be assumed and scalar invariance is
supported.

To evaluate invariance at each successive step, ACFI has
been considered to be among the most promising approxi-
mate fit indices and it is especially recommended in large
sample studies since it is less sensitive to sample size and
more sensitive to lack of invariance than chi-square and
non-redundant with other approximate fit indices (Cheung
& Rensvold, 2002; Meade et al., 2008). According to Che-
ung and Rensvold (2002), a decrease in CFI lower than .01
in the more constrained model and the maintenance of
acceptable values for the rest of indices indicate that the

© 2020 Hogrefe Publishing Distributed under the
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invariance hypothesis can be accepted. Meade et al
(2008) recommend a more stringent cut-off point (change
in CFI lower than .002) for metric and scalar invariance.
Although this is an area in continuous development where
a clear consensus is yet to be achieved, ACFI lower than .01
and ARMSEA lower than .015 have been considered to be
useful criteria when examining invariance in correctly spec-
ified models with categorical indicators (Pendergast et al.,
2017; Sass et al., 2014), so we used those as reference val-
ues for the present study.

Results

Item Performance

Table 3 provides a summary of item performance informa-
tion, including median, interquartile range (IQR), corrected
item-total correlation and expert ratings. In addition, the
full correlation matrices, where inter-item correlations can
be inspected, can be found in the Appendix (available as
Electronic Supplementary Material, see ESM 11). Expert rat-
ings on item relevance flagged items 3, 5, and 6 from the
English version and items 3, 6, and 15 from the Spanish ver-
sion as candidates for exclusion, since at least one expert
rated them as “not relevant” (see Table 3).

After the inspection of item performance information, we
made the decision to remove items 3 and 6 in both
countries. In England, item 3 had the lowest item-scale cor-
relation (.568), comparatively low inter-item correlations
(inter-item correlation mean = .556), it was rated as “not
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at all relevant” by one expert and the majority of experts
did not consider the item was “very relevant.” In Spain,
item 3 also had the lowest item-scale correlation (.513),
comparatively low inter-item correlations (inter-item corre-
lation mean = .486) and it was rated as “not relevant” by
two experts. Item 3 also showed low variability in both
countries, as indicated by the median and IQR values.
Although median and IQR suggested greater variability
for item 6, the fact it had also been flagged as “not rele-
vant” by experts in both countries coupled with its item-
scale (.764 in England and .699 in Spain) and inter-item
correlations (inter-item correlation mean = .684 in England
and .621 in Spain) among the lowest in both countries also
led us to the decision to remove item 6.

In the case of item 5, the situation was less clear: item 5
was flagged as a potential candidate for exclusion based on
experts’ ratings in England only and IQR and median sug-
gested sufficient variability, but its item-scale correlation
and inter-item correlations were relatively similar to those
for item 6 (i.e., among the lowest in both countries). At this
point, a tentative decision was made to keep item 5 with a
view to further examine its performance in confirmatory
factor analysis to make a final decision. Finally, despite hav-
ing been rated as “not relevant” by an expert in Spain, item
15 was retained because it showed high item-total and
inter-item correlations and sufficient variability in both
countries.

Confirmatory Factor Analysis

Confirmatory factor analysis was conducted with the
remaining 13 items. To allow for a more robust test, we
compared the goodness of fit of two competing models
based on the theoretical assumptions presented in the intro-
duction: a 1-factor model (representing a global connected-
ness factor) and an alternative competing model where the
three dimensions guiding item development were modeled
as three correlated factors (i.e., 3-correlated-factors model).
The absolute fit indicator % the Ay? and approximate
goodness-of-fit indices for these models are reported in
Table 4.

The 1-factor model did not show a good fit to the data in
England or Spain. Although most approximate fit indices
were consistent with a good fitting model, the RMSEA val-
ues (.143 in England and .120 in Spain) were substantially
higher than those recommended for an acceptable fit.
The Ay? between the 3-correlated-factors model and the
1-factor model was consistent with a significant difference
in model fit between the two competing nested models.
Specifically, although the model’s %2 value remained signif-
icant, which may be explained by the large sample size,
comparative fit indices for the 3-correlated-factors model
were consistent with a better fitting model: TLI/NNFI
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and CFI were above the .95 threshold and higher compared
to the 1-factor model, and the decrease in RMSEA values
(now closer to the recommended < .08 threshold for
acceptable fit) and the lower values of SRMR indicated a
reduction of model-data discrepancies compared to the 1-
factor model.

Given that caution has been recommended when apply-
ing reference values for approximate fit indices in general
and for RMSEA in particular to analyses with ordinal data
(e.g., Kline, 2016; Shi et al., 2020), additional steps were
followed to further assess goodness of fit and item perfor-
mance in the selected model (the 3-correlated-factors
model). Specifically, we run additional analyses to obtain
the correlation residual matrix as well as modification
indices. Although modification indices can provide some
information about model misfit, there is consensus that
re-specifying models merely based on modification indices
is problematic, since they rely exclusively on empirical cri-
teria; therefore, modification indices must be used in a judi-
cious way, with post hoc modifications being kept to a
minimum and only theory-based modifications being con-
sidered (Byrne, 2012; Kline, 2016). In this study, the inspec-
tion of modification indices was deemed useful to further
examine the functioning of item 5, which had been flagged
by experts as a candidate for exclusion and for which a ten-
tative decision to retain was made, with a view to make a
final decision based on confirmatory factor analysis results.
After inspecting modification indices with a focus on item 5,
we decided to remove this item from our final model, since
results suggested that adding cross-loadings to the empathy
factor would be associated with substantial improvements
in model fit in both countries.

A graphical representation of the estimated final 12-item
model after removing item 5 is provided in Figure 1.
Although RMSEA values may still be considered borderline
in the case of England, when taking into consideration mul-
tiple fit indices, as recommended, the model showed an
acceptable fit to the data in both countries, and SRMR,
which seems to be a more effective index of model misfit
in ordinal factor analysis than RMSEA (Shi et al., 2020),
was consistent with a good fitting model (see Table 4). In
addition, factor loadings for all items were high, and all cor-
relation residual values were below .10, which is an indica-
tion that the model closely reproduced the sample
correlations.

Reliability and Preliminary Indications of
Validity
Composite reliability for each of the dimensions and for the

12-item scale was calculated. Composite reliability is based
on the ratio of explained variance over total variance and it

© 2020 Hogrefe Publishing Distributed under the
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Table 4. Confirmatory factor analysis: Summary of goodness-of-fit indices

England Spain
1 factor 3-correlated- 3-correlated- 1 factor 3-correlated- 3-correlated-
(13 items) factors factors (13 items) factors factors
(13 items) (12 items) (13 items) (12 items)

12 2,071.090 780.764 565.619 6,775.877 3,013.990 1,969.735
p <.001 <.001 <.001 <.001 <.001 <.001
df 65 62 65 62 51
DIFFTEST Ay%(df) = 518.594 (3) p < .001 Ay2(df) = 1641.840 (3) p < .007 n/at
TLI/NNFI 975 .990 .970 .986 .990
CFI 979 992 975 .989 1993
RMSEA [90% Cl] 143 [137, .148] .087 [.082, .093] .082 [.076, .088] 120 [.118, .122] .081 [.079, .084] .072 [.070, .075]
SRMR .030 .017 .030 .019 .014

Note. Due to the adjustments made to x? by the WLSMV estimator, x? values cannot be directly compared between the nested 1-factor and 3-correlated-
factor models. Ay? to assess changes in model fit between these two competing nested models was calculated using the DIFFTEST function in Mplus 8.3.
1The 3 correlated factors (12 items) model was estimated after removal of item 5; because of its different set of observed variables this model is not nested
and DIFFTEST is not applicable. Ax? = Chi-Square Difference; df = Degrees of Freedom; TLI/NNFI = Tucker-Lewis Index/Nonnormed Fit Index; CFl =
Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation; Cl = Confidence Interval; SRMR = Standardized Root Mean Square Residual.

is considered to be a better option than Cronbach’s a for
assessing reliability in confirmatory factor analysis models
(for a more detailed description of composite reliability,
see Kline, 2016, pp. 313-314). In England, composite relia-
bility based on the WLSMV solution was .91 for individual-
ized personal interactions, .93 for empathy and perspective
taking, .97 for support, and .98 for the 12-item scale. In
Spain, composite reliability was .88 for individualized per-
sonal interactions, .92 for empathy and perspective taking,
.96 for support, and .98 for the 12-item scale. It must be
noted that when one assesses composite reliability based
on WLSMV estimates, the calculation is based on the relia-
bility of the estimated underlying continuous variables. For
that reason, we also calculated composite reliability using
the procedure recommended by Raykov and Marcoulides
for reliability evaluation of categorical items (Raykov &
Marcoulides, 2011). In brief, this involved grouping categor-
ical items into parcels and using robust maximum likeli-
hood to benefit from its robustness against deviations
from normality. Using this procedure, we obtained the fol-
lowing composite reliability point estimates and 95% confi-
dence intervals for our 12-item scale: .945 (95% CI = .940,
.950) in England and .932 (90% CI = .929, .935) in Spain.

To provide some preliminary indications of validity we
examined the extent to which the scale functioning was
congruent with previous research, specifically whether stu-
dent-teacher connectedness correlated in the expected
directions with other school-related variables and life
satisfaction. In England, the scale correlated positively with
a general measure of teacher support (r = .50), school sat-
isfaction (r = .35), and life satisfaction (» = .17) and nega-
tively with school-related stress (r = —.13). Similar results
were found in Spain. Connectedness scores correlated pos-
itively with teacher support (» = .59), school satisfaction (r =
.31), and life satisfaction (r = .28) and negatively with

© 2020 Hogrefe Publishing Distributed under the
Hogrefe OpenMind license https://doi.org/10.1027/a000001

school-related stress (» = —.15). All these correlations were
statistically significant (p < .001).

Invariance Across Countries

SEM multi-group analysis with the two countries as groups
was used to examine invariance. As shown in Table 5, when
the same number of factors and factor-indicator correspon-
dence was modeled in both groups an acceptable fit was
obtained, supporting the most basic form of invariance:
configural invariance. Both the decrease in CFI (lower than
.002) and the maintenance of the remaining indices in
acceptable values when imposing cross-group equality con-
straints on factor loadings is consistent with the metric
invariance hypothesis that factor loadings of each indicator
are equivalent across the groups. Results are also consistent
with scalar invariance, for which we set intercepts at zero
and constrained both factor loadings and thresholds to be
equal across the groups.

Discussion

The aim of the present study was to develop a scale that
can be used in survey research with adolescent students
to assess the availability of at least one teacher to which
the student feels connected to and the quality of these con-
nectedness experiences based on three main dimensions:
individualized personal interactions, empathy and perspec-
tive taking and support.

As further explained in the introduction, the pro-
posed measure covers a gap in the literature. In addition,
our results indicate that this scale allows measuring
student-teacher connectedness reliably in England and

European Journal of Psychological Assessment (2021), 37(6), 3567-367
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Figure 1. Structural equation model for the student-teacher connectedness scale in England (EN) and Spain (SP) (standardized parameters
reported). IPI = Individualized personal interaction; EPT = Empathy and perspective taking; S = Support.

Spain and it reflects a 3-correlated-factors structure, which
is consistent with the definition used (Garcia-Moya, Brooks,
et al., 2020).

The total score of student-teacher connectedness corre-
lated positively with teacher support, and as expected based
on previous research on student-teacher relationships
(Danielsen et al., 2009; Jiang et al., 2013), was significantly

European Journal of Psychological Assessment (2021), 37(6), 357-367

and positively associated with school satisfaction and life
satisfaction, which provides some preliminary evidence of
validity. Student-teacher connectedness also correlated
negatively with school-related stress, as also expected
(Plenty et al., 2014). Importantly, the correlation with tea-
cher support (.50 in England and .59 in Spain) supports con-
vergent validity but it is not so high as to suggest that the

© 2020 Hogrefe Publishing Distributed under the
Hogrefe OpenMind license https://doi.org/10.1027/a000001
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Table 5. Scale invariance across countries

Configural invariance

Metric invariance Scalar/threshold invariance

%2 2,572.821

df 102

CFI 993

ACFI -
TLI/NNFI 991
RMSEA [90% Cl] .075 [.072, .077]
ARMSEA -

SRMR 014

2,529.494 2,796.400
111 132
.993 .992
.000 .001
.992 .992
.071 [.068, .073] .068 [.066, .070]
.004 .003
.014 .017

Note. df = Degrees of Freedom; TLI/NNFI = Tucker-Lewis Index/Nonnormed Fit Index; CFl = Comparative Fit Index; ACFI = CFI difference; RMSEA = Root
Mean Square Error of Approximation; ARMSEA = RMSEA difference; SRMR = Standardized Root Mean Square Residual.

same construct is being measured by both scales. Finally,
the reliability of the final scale was high, with composite
reliability above .90 in both countries. Reliability was also
good for the three dimensions of connectedness. Because
the three dimensions correlate significantly with one
another, we recommend that the complete scale is used
to obtain more comprehensive assessments of student-
teacher connectedness.

Finally, invariance analyses suggest that the scale showed
an equivalent functioning in adolescents from England and
Spain. This is very important given the existing debate on
whether cultural differences and educational dissimilarities
may affect the meaning of connectedness with teachers in
different countries (see e.g., Sass et al., 2011) and suggests
that the scale can be used in cross-national studies in the
examined countries. Despite the emphasis on the impor-
tance of testing measurement invariance before meaningful
mean group comparisons and predictive associations with
outcomes of interest can be confidently undertaken in
cross-national studies (e.g., Brown et al., 2017; Jeong &
Lee, 2019), a recent review warns on the limited presence
of invariance testing in cross-cultural research (Boer et al.,
2018). Therefore, the fact that we found invariance across
countries is an important first step for the use of the pro-
posed scale in future cross-cultural studies of student-
teacher connectedness that can shed additional light on
the similarities and differences between students’ experi-
ences of connectedness in England and Spain.

This study has some limitations. Mainly, it is advisable
that item selection and validation are performed in inde-
pendent samples. We used large samples from two different
countries in the present study but unfortunately we were
not able to collect data from two independent samples in
each country. We also used the competing modeling strat-
egy for confirmatory factor analyses to minimize risks asso-
ciated with the use of confirmatory techniques, which
contributes to the robustness of the results, and followed
several steps recommended for increasing validity early in
the scale development process (Gehlbach & Brinkworth,

© 2020 Hogrefe Publishing Distributed under the
Hogrefe OpenMind license https://doi.org/10.1027/a000001

2011). Specifically, our construct definition was informed
by a scoping review on the conceptualization of school
and teacher connectedness as well as by a cross-cultural
qualitative study capturing main attributes of this construct.
Furthermore, the initial pool of items was assessed by 12
international experts on school and/or adolescent research
whose ratings supported content validity and have guided
item selection.

Nevertheless, new validation studies in independent
samples and additional research to explore the possibility
to develop a shorter version of this student-teacher con-
nectedness scale that can be used in large-scale surveys
would be worth pursuing. Most of the items in our original
item pool were retained, resulting in a 12-item scale. In our
opinion, given the high inter-item correlations and compos-
ite reliability for the scale and its dimensions found in the
present study, there seems to be room to test a shorter ver-
sion with a reduced number of items per factor as a next
step to continue with the validation and refinement of this
scale in future studies. Furthermore, the evidence of invari-
ance across countries provided in the present study can be
complemented by testing the scale in additional countries.
Finally, although we relied on qualitative work aimed at
identifying common central aspects of connectedness with
teachers in adolescent boys and girls of different age
groups, it would be advisable to empirically examine the
assumption of equivalent functioning across gender and
different age groups by means of additional invariance
studies.

Electronic Supplementary Materials

The electronic supplementary material is available with
the online version of the article at https://doi.org/
10.1027/1015-5759/a000621

ESM 1. This file contains the Mplus syntax input and out-
put of the item performance analyses performed in the
England dataset.
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ESM 2. This file contains the Mplus syntax input and out-
put of the item performance analyses performed in the
Spain dataset.

ESM 3. This file contains the Mplus syntax input and out-
put of the confirmatory factor analyses performed in the
England dataset. These are presented in the following
order: 3-correlated-factors model, 1-factor model and cal-
culation of difftest, 3-correlated-factors model including
correlation residuals and Modification Indices, and final
12-item 3-correlated-factors model.

ESM 4. This file contains the Mplus syntax input and out-
put of the confirmatory factor analyses performed in the
Spain dataset. These are presented in the following order:
3-correlated-factors model, 1-factor model and calcula-
tion of difftest, 3-correlated-factors model including cor-
relation residuals and Modification Indices, and final 12-
item 3-correlated-factors model.

ESM 5. This file contains the Mplus syntax input and out-
put of the additional analyses for calculating composite
reliability in England following Raykov and Marcoulides’
procedure (2011).

ESM 6. This file contains the Mplus syntax input and out-
put of the additional analyses for calculating composite
reliability in Spain following Raykov and Marcoulides’
procedure (2011).

ESM 7. This file contains the SPSS syntax and output cor-
relation tables for the 12-item teacher connectedness
scale, teacher support, school satisfaction, life satisfac-
tion, and school pressure in England and Spain.

ESM 8. This file contains the Mplus syntax input and out-
put of the multi-group analysis of configural invariance.
ESM 9. This file contains the Mplus syntax input and out-
put of the multi-group analysis of metric invariance.
ESM 10. This file contains the Mplus syntax input and out-
put of the multi-group analysis of scalar/threshold invariance.
ESM 11. Appendix. Correlations matrices for the 15 tea-
cher connectedness items in the England and Spain data-
sets.
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