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ABSTRACT
The transition of traditional classroom teaching to online teaching
platforms in English as a foreign or second language context has
caused the shift of teachers’ motivational factors. The present study
aimed to develop a new motivational teaching instrument and provide
indication for the scale’s validity and reliability of English for Specific
Purposes (ESP) teachers’ basic psychological need fulfillment in online
teaching (BPNOT), using samples of Indonesian novice and experienced
ESP teachers across genders. The author employed four different
development stages of BPNOT’s scale using four different independent
samples of ESP teachers in Indonesian EFL context (total n = 566). The
first developmental stage was designed to develop items for the scale
and to establish structure of factorial design utilizing a multivariate
statistics of exploratory factor analysis (EFA) test. The second scale
development was continued to determine the item scale factorial
structure using confirmatory factor analysis (CFA) to confirm whether
the construct was consistent or not. The third development stage
estimated the test of invariance across gender and teaching experience.
Finally, the last developmental stage aimed to revalidate the validity
and reliability of the new scale over time. The findings of the
preliminary scale validation revealed that the scale has acceptable
psychometric features..
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Introduction

Motivational orientations have become an increasingly popular topic in the field of education. The
fulfillment of psychological need (BPN) framework proposed by Deci and Ryan (2000) becomes one
of the most influential concepts that is relevant to motivational orientations. The theory of BPN pos-
tulates that the fulfillment of those three BPN categories will promote individuals’ motivation, posi-
tive behavior, teaching and learning outcomes (Alamer and Al Khateeb 2021; Clément et al. 2020;
Shirvan and Alamer 2022; van Roy and Zaman 2019). In the area of a foreign/second language,
BPN as one of self-determination theories (SDT) postulates that some teachers may enjoy teaching
because they find teaching English as a foreign/second language to be inherently motivating and
interesting (internal motivation). Others, however, may enjoy teaching because they have external
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motivation (i.e. career and promotion). In addition, SDT advocates a mechanism through which tea-
chers can exhibit internal forms of motivation. Specifically, SDT theory recommends that three cat-
egories of BPN should be fulfilled among teachers for optimal teaching (Alamer and Al Khateeb 2021;
Oga-Baldwin et al. 2017; Koenen, Spilt, and Kelchtermans 2022). In this case, teachers should fulfill
their autonomy, competence, and relatedness at the same time. Fulfillment of basic psychological
needs is considered to be one of the crucial precursors for elevating the quality of English as a
foreign or second language (ESL/EFL) teaching and learning. The fulfillment of basic psychological
needs and teaching quality depends on the quality of interaction with their relevant environments.
Effective interaction among EFL/ESL teachers, students, and their relevant social context causes a
positive effect on their emotional factors (Durksen et al. 2016; Hermessi 2022; Meihami and Husseini
2022), positive learning environment (Satar and Akcan 2018; Yang 2021) and EFL/ESL learning out-
comes (Alamer 2022a; Alamer and Al Khateeb 2021; Zhou, Huebner, and Tian 2021).

This SDT theory has attracted educational researchers to scrutinize teachers’ and learners’ fulfill-
ment of BPN. In the traditional, blended and online learning environments, BPN theories have been
implemented to assess the fulfillment of teachers’ and learners’ basic needs adapted from BPN sat-
isfaction at the work scale (Clément et al. 2020; Volodina, Lindner, and Retelsdorf 2019). Recent lit-
erature studies have acknowledged the greater importance of BPN in foreign or second language
contexts (Alamer 2022a; Arifani et al. 2021; Noels, Lascano, and Saumure 2019; Oga-Baldwin et al.
2017). However, a scale to investigate the fulfillment of English Specific Purposes (ESP) teachers’
basic needs that in line with the framework of BPN is not yet found in the existing literature. The
purpose of the present study was thus to develop and validate a new scale assessing ESP teachers’
basic needs fulfillment based on the existing framework of BPN.

English for specific purposes (ESP) is a branch of the EFL area that aims to facilitate learners with
specific needs of English and content knowledge. Given that ESP students’ needs fulfillment in learn-
ing ESP is closely linked to their ESP teachers and social outcomes, it seems imperative to evaluate
and confirm psychological need fulfillment in ESP using BPN and second language learning theory
(Alamer 2022a; Carreira 2012). Nevertheless, previous relevant studies on teachers’ and students’
motivational fulfillment in the educational and foreign or second language contexts have two limit-
ations. First, previous research findings have often failed to distinguish the various contexts in which
basic psychological need fulfillment can be promoted. Those predecessors have investigated basic
psychological needs using a general SDT framework, which does not provide a specific theoretical
framework for foreign language teaching (Arifani et al. 2021; Noels, Lascano, and Saumure 2019;
Zhou, Huebner, and Tian 2021). For instance, teaching general English differs from teaching ESP.
In teaching general English, the teachers generally have linear English education background to
the specific English course they teach, but in teaching ESP the English teachers do not have a
linear educational background to the ESP course because they are not prepared to be ESP teachers.
In this case, they learn ESP while they are teaching ESP which is more complex than general English.
Facilitating ESP students’ specific content knowledge and specific English needs at the same time
with ‘non-linear English teachers’ become big challenges for the EFL teachers. This situation
becomes worse if the non-linear ESP teachers have to deal with online teaching because they
need to be technologically literate and at the same time they have to learn to teach ESP.

Assessing ESP teachers’ motivational fulfillment using universal BPN scale in language learning
context (Alamer and Al Khateeb 2021; Deci and Ryan 2000; Dincer et al. 2019; McEown and Oga-
Baldwin 2019; Oga-Baldwin et al. 2017; Noels, Lascano, and Saumure 2019; Shirvan and Alamer
2022), may thus obscure differing results of motivational fulfillments in specific contexts, including
the ESP context. Therefore, to make the assessment of ESP teachers’ need motivational fulfillment
more specific than the above universal motivational need scale, we proposed the construct of ‘a
foreign/second language teaching framework and basic psychological needs’ to assess ESP teachers’
intrinsic need fulfillment during online teaching practices. Additionally, assessing teachers’ motiva-
tional fulfillment using universal motivational scales makes it difficult to interpret the results of the
previous studies (Alamer 2022a; Arifani et al. 2021). Thus, the availability of a specific motivational
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scale to assess ESP teachers’ need fulfillment in the online teaching context, which integrates all
elements of motivational fulfillment in one specific scale, would be valuable for global ESP instruc-
tional design.

Literature review

BPN validation in language learning

To our understanding, recent studies which discuss the relevance of BPN in language learning can be
classified into three categories: adaptation of BPN using reliability tests (Arifani et al. 2021), construct
validation of BPN using SEM (Alamer and Al Khateeb 2021; Dincer et al. 2019; McEown and Oga-
Baldwin 2019; Oga-Baldwin et al. 2017; Noels, Lascano, and Saumure 2019; Shirvan and Alamer
2022), and construct validation of BPN using ESEM (Alamer 2022b; Alamer and Marsh 2022). In
the process of development and validation, researchers commonly employed either the traditional
SEM or the novel ESEM or even compared both to find the most convincing analysis behind its
strengths and limitations.

The example of the first category which tries to integrate BPN into EFL teacher professional devel-
opment belongs to (Arifani et al. 2021). He adapted the SDT framework into a blended learning
context using reliability measures of the three dimensions of BPN: relatedness (eight items), compe-
tence (six items) and autonomy (six items). During the validation phase, he adapted the BPN to
different groups of in-service teachers. After obtaining acceptable alpha scores, he then utilized
the instrument to the 180 surveyed participants without further SEM analysis. The Cronbach’s
alpha scores for the category of relatedness was 0.094, competence was 0.92, and autonomywas 0.92.

Under the second category, we found five researchers who employed traditional SEM for estab-
lishing more reliable psychometric analysis although there were some limitations regarding fit
indices in the CFA and their constructs. A study by Dincer et al. (2019), for instance, has explored
Turkish EFL learners’ motivational processes using the SSMMD approach. In the development and
validation phases, they used SEM and Mplus 7.0 for testing the hypothesis and establishing the val-
idity of the conceptual model. Finally, they proposed 15 SSMMD items with ten variables of context,
self, action and outcome. To explain how well the proposed model fits the data, the researchers used
an exact fit chi-square test, RMSEA with CI, SRMR and CFI measures. The measures demonstrated
good fit model with RMSEA and SRMR scores were below 0.08, and CFI was above 0.95.

Next, McEown and Oga-Baldwin (2019) scrutinized 515 Japanese elementary school pupils’motiv-
ation in learning English across time. Using six theoretical elements, they proposed 16 psychometric
items to explain the correlation among variables. The results of the SEMmeasure indicated a positive
relationship among motivation, perception of learning and engagement. The measure of internal
reliability was acceptable (Cronbach’s alpha = 0.94), RMSEA < 0.06, CFI > 0.95 and TLI > 0.95 also
demonstrated good fit.

The third category discussed the development and validation of BPN in language learning using
ESEM. This novel analysis tries to ameliorate the traditional SEM test which has its limitations regard-
ing the validity of conceptual model or fit model. So far, we found two studies of BPN in language
learning which discussed ESEM during the instrument development processes for establishing more
astonishing validity. In an attempt to expand the construct validity of psychometric investigation in
language learning, Alamer (2022b) explored the effectiveness of the exploratory structural equation
modeling (ESEM) and bifactor ESEM (EFA and CFA) into a single framework. During item develop-
ment and validation, he surveyed the 12 items BPN questionnaire to 367 Arabic undergraduate
ESL learners (69% female). The results of analysis indicated that bifactor CFA could fit the data,
but the CFA could not. He also provided the syntax of bifactor ESEM for further analysis and rec-
ommended further researchers to utilize the model.

In addition, Alamer and Marsh (2022) initiated the applicability of new ESEM in the development
of L2 passion scale. They collected two sets of data using a dualistic model of passion. At the first
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stage, they surveyed 220 L2 learners and compared the data between the CFA and the ESEMmodels.
The results proved that ESEM outperformed CFA in terms of fit indices and correlation factors. Then,
they replicated the results in another sample involving 272 L2 learners using Mplus syntax. The
results also demonstrated the effectiveness of ESEM over CFA in terms of construct, discriminant
and convergent validity of L2 passion such as p < .001, CFI = 0.93, TLI = 0.89, RMSEA = 0.07, RMSEA
90% and CFI/TLI≥ 0.90, RMSEA≤ 0.07 and SRMR≤ 0.07.

All the above BPN validation and development research have been directed for language learning
but none of them is dedicated for the ESP which have substantial differences regarding specific
English and content knowledge from the EFL/ESL emphasis as it is discussed in the previous
section. The presence of new ESEM for validation of BPN in language learning proposed by
Alamer (2022b) and Alamer and Marsh (2022) has open new insights for the validation of psycho-
metric scale in language learning because they granted the ESEM syntax for the readers replacing
and proved their convincing results over the traditional SEM. However, previous researchers who
employed SEM as the main basis of validation commonly applied one or two development
phases. Consequently, the reliability of the developed psychometric is questionable. Another devel-
opmental study of BPN beyond the language-learning field still applied the traditional SEM with four
phases that confirmed acceptable construct (Tian, Han, and Huebner 2014). Since ESEM is relatively
new and not all researchers have the access for it, we proposed to develop BPN in ESP using four
analysis phases employing the traditional SEM test to establish more reliable BPN constructs.

The present study

Stemming to BPN theory, there are three categories of psychological needs for fulfillment for ESP
teachers, namely: relatedness, competence and autonomy. The fulfillment of autonomy discusses
ESP teachers’ intrinsic and identified orientations which refer to the centrality of the active to the
teacher’s self. Intrinsic motivation refers to teacher’s feeling of enjoyment from the involvement.
It occurs when teaching ESP is perceived as an enjoyment process in and itself. Identified orientation
belongs to the value that teachers attach to the teaching activities (Alamer and Al Khateeb 2021;
Deci and Ryan 2000). Several studies reveal that teachers’ endorsement of autonomous motivation
is connected to increased amount of teaching practices overtime (Alamer and Al Khateeb 2021; Deci
and Ryan 2000; Dincer et al. 2019), engagement with target communities (Alamer and Al Khateeb
2021; Oga-Baldwin et al. 2017; Noels, Lascano, and Saumure 2019; Shirvan and Alamer 2022). In
this case, the concept of autonomy refers to perceived situations in which contexts and circum-
stances such as ESP teaching materials and teaching strategy offer choices that are personally pre-
ferable to them. The fulfillment of relatedness is achieved when ESP students have a sense of warmth
and connection between themselves and broader ESP communities and events in social context. The
fulfillment of competence refers to teachers’ perceptions of teaching ability to perform specific
English and content knowledge. In view of that, Alamer and Al Khateeb (2021) asserted that the fra-
mework of SDT could contribute to L2 teachers’ motivation and pedagogical approach in online
teaching. Stemming from Deci and Ryan’s (2000) universal basic psychological needs framework,
this developmental research aims to validate psychometrically valid and reliable measures of BPN
fulfillment for the ESP teachers during their online teaching. Assuming that the shift of traditional
teaching into online teaching platforms may influence teacher’ motivational factors because of
the comprehensive needs in online teaching platforms in terms of technology literacy, English
and specific content knowledge needs (Alamer and Al Khateeb 2021; Soudien 2020; Tamim 2020).

Inspired by Tian, Han, and Huebner (2014), the author conducted four study cycles following Tian,
Han, and Huebner’s (2014) developmental models using four different cohorts of ESP teachers in
Indonesia as the samples of the study. The first stage was intended to develop initial definitions
to formulate the construct and to establish factor structure of BPN items utilizing exploratory
factor analysis (EFA) measures. The second development stage was designed to validate the BPN
scale structure and to estimate its validity (convergence and divergence) and internal consistency
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reliability using the same EFAmeasures. The third study was then continued to verify the BPN’s invar-
iance across participants’ teaching experience and their genders. Finally, the last study cycle tested
the estimated item validity and reliability of the BPN instrument.

The samples from the four different groups of participants involved in the four developmental
studies were taken from 40 universities from four different provinces in East Java, Central Java,
Banten and West Java Indonesia. These universities were selected because of the long establishment
of ongoing research relationships between those universities and the first author’s institution. The
university education authorities from participating institutions in the present study were rationally
representative and comparable concerning ESP teaching experience, year of ESP teaching and
ESP teachers’ education background. Most of them held an undergraduate degree from the
English education department where they were prepared to be English teachers at secondary
schools. The first-time teaching ESP, they did not have any ESP background because did not get
any ESP courses during their education program. In those universities, the ESP program was used
as a stepping stone and training venue for their EFL graduates to enhance their teaching qualities
before they became English teachers in secondary schools Therefore, most of them were non-per-
manent teachers. Additionally, the ESP programs were also taught as additional courses for all
majors except the English department during the first year of enrollment using online learning
approaches. Each sample group who participated in one of the four studies was not allowed to
take part in the following developmental research stages.

Study 1. BPN development for ESP teachers’ online teaching

Previous studies on motivational factors have not applied a specific theoretical framework to ESP
teachers’ basic needs in online teaching, we utilized a bottom-up approach to explain the estimated
factors of ESP teachers’ psychological fulfillment. Thus, the purposes of this initial step were: (a) to
draw item range scores to verify the scopes of the ESP teachers’ basic psychological needs in
online teaching and (b) to estimate the number of factorial structures of the ESP teachers’ BPN in
online teaching following the EFA procedures.

Since there has been the lacuna of specific scale to evaluate ESP teachers’ basic psychological
needs satisfaction in online learning contexts, the author referred to the original SDT Scale (Deci
and Ryan 2000) BPN in language learning context using MALL (Alamer and Al Khateeb 2021),
which are widely employed to assess individuals’ need fulfillment in language learning, but they
are not designed for ESP context. A set of 36 BPN items were initially constructed based on the
three BPN frameworks. Twelve item questions were then constructed to denote each basic psycho-
logical framework. Contextual and participants’ demographic information such as face to face, online
platforms, teachers’ teaching experience, gender, and age were discussed during initial BPN item
development. First, all original items were developed and constructed based on the classification
of participants’ ages and gender of the ESP teachers. Second, the BPN items were also reflected in
the ESP teachers’ teaching experiences. After item formulation was accomplished, the early develop-
ment of BPN item pool was justified by six independent university lecturers. The first referees hold a
PhD degree in Psychology, and the second group of experts was senior ESP researchers with the
same doctoral specialization. The six referees assessed the content of item validity, understandability
and clarity of the BPN scale. Following this procedure, nine inappropriate items of the initial pool
were discarded to avoid biased interpretations. Then, 21 items were generated and configured
with 6-point Likert scales from 1 as ‘strongly disagree’ to 6 as ‘strongly agree’. The sample of each
BPN category was ‘It is interesting for my ESP students to independently evaluate their specific
content knowledge and English skills during online learning’ (autonomy), ‘I engage my ESP students
with specific content teachers, relevant ESP stakeholders using online platforms’ (relatedness), ‘I feel
my ESP students are competent to express their ideas in relevant ESP communities during online
learning’ (competence). Finally, the author analyzed the psychometric feature of this BPN using
the first sample group.
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Method

Participants
This convenience sample involved 127 ESP teachers (55.12% females): 69 from social sciences (econ-
omics, psychology, law and education departments), 58 from science (engineering and medical
department). ESP teaching experiences 39% ≥5 years and 61% ≤5years. The average of the ESP tea-
chers’ ages was 25–45 (M = 35.09, SD = 1.67).

Procedure
Approval letters from each ESP program coordinator and a university research center were obtained.
All research samples were selected based on a voluntary basis. Since most of them were members of
the Indonesian researcher in the English education association (I-READ), the survey was administered
through emails and participants’ WhatsApp (WA) groups. Therefore, the initial BPN scale containing
21 questions was distributed in their emails. Reminder notification to fill the survey timely was also
conducted via WA groups.

Results

Exploratory factor analysis
An exploratory factor analysis (EFA) is administered to elaborate the factor structure of the 21-item
BPN instrument using SPSS 20.0. Homogeneity of variance coefficient indicates significant value, X2

= 5284.90, df = 300, p < .001, and the Kaiser–Meyer–Olkin statistic (KMO = 0.92) shows greater value
than 0.50. It indicates that the Bartlett sphericity test is applicable for EFA calculation. The principal
axis factoring method is also applied using Kappa parameter = 4. The beginning path analysis forms
a five-factor loading referring to the acceptable criteria. However, the component analysis shows
that the three BPN factors are also suitable. The author then discards the nine BPN question items
below 0.40, more than one factor, or less than 3% of the variance. A total of 21 BPN items are
coded into I-1 to I-21. The scores of KMO and Bartlett tests are = 0.85 and X2 = 2890.00, df = 62, p
< .001. The second path analysis test using EFA indicates strong three-factor solutions. Each factor
includes five BPN items with factor loadings ranging from 0.51 to 0.82 (see Table 1); the scalar
number of the three factors are 4.76, 1.99 and 1.32, respectively, and the overall scale values are
58.51% of the variance.

Afterwards, the three BPN factors are then categorized as ‘The need for autonomy for online ESP
teaching’, ‘The need for relatedness for online ESP teaching’ and ‘The need for competence for online
ESP teaching’. The variance scores of the three BPN factors of autonomy (34.24%), relatedness
(15.03%) and competence (9.24%), respectively. Meanwhile, the correlation scores of the revised
BPN items range from 0.52 to 0.79 (p < .01). The revised item-subscale correlations and the
rotated solution of the BPN ESP online teaching are presented in Table 1.

Intercorrelations across data set
The intercorrelation coefficients across the three BPN data sets indicate moderate degree. The
coefficient scores between ‘autonomy’ and ‘competence’, ‘autonomy’ and ‘relatedness’, and ‘relat-
edness’ and ‘competence’ are (r = 0.56), (r = 0.57) and (r = 0.51). The first factor (Autonomy) esti-
mates 34.24% of the variance (SD = 6.79, kurtosis = 0.769, skewness =−0.821) with Cronbach
alpha value of 0.76. The second factor (Relatedness) estimates 15.03% of the variance (M =
11.56, SD = 4.70, kurtosis = 0.746, skewness =−0.650) with alpha value of 0.79. The third factor
(Competence) 9.24% of the variance (M = 13.36, SD = 3.91, kurtosis = 0.389, skewness =−0.562)
with alpha value of 0.77. Therefore, the correlation patterns across BPN factors are interrelated
and distinctive.
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Study 2. Multidimensional, validity and reliability of BPN model

This secondstudyaims toassess themultidimensionalmodelof theBPN itemsusingCFAtest andmeasure
its validity and reliability of the ESP teachers’ basic psychological needs for the online teaching scale
(BPNOT) items. To assess the multidimensional BPN structure, we estimate the scale structure attained
in the previous study applying the CFA test. Stemming from the BPN framework, it is assumed that the
three BPN factor structures fit the data. Furthermore, to achieve the second aim, it is also assumed that
all BPNOT models indicate satisfactory scores of reliabilities and multidimensional coefficients.

Method

Participants
The surveyed samples involved 139 ESP teachers (56.8% females): 80 from social sciences (econ-
omics, psychology, law and education departments), 59 from science (engineering and medical
department). Their ESP teaching experiences are between 39% ≥5 years and 61% ≤5 years, and

Table 1. Correlation values of the revised BPNOT factor loadings.

Items (A) (R) (C) rtt
R-2 I feel I am very friendly to my ESP students during online teaching, [I-1] 0.82 0.09 −0.35 0.70
R-20 I have good understanding about my ESP students’ problem of ESP learning during

online teaching, [I-2]
0.80 −0.35 0.04 0.66

R-22 I am willing to cooperate and with my ESP students during online teaching, [I-3] 0.79 0.04 0.12 0.58
R-13 I feel I have involved my students to help and cooperate with others while learning ESP

using online media, [I-4]
0.78 00.3 0.01 0.62

R-9 I feel I have connected my students to relevant ESP stakeholder, content teacher, and
relevant ESP communities [I-5]

0.76 0.01 00.3 0.66

R-7 I feel I have involved relevant ESP experts/stakeholders during online learning, [I-6] 0.74 −0.04 0.06 0.70
R-19 I am competent enough collaborate to other ESP teachers or ESP communities to

provide teaching feedback during online teaching, [I-7]
0.72 −0.01 −0.23 0.59

R-16 I care about my students’ learning progress in both specific content knowledge and
English during online learning, [I-8]

0.71 −0.01 −0.22 0.64

C-27 I feel I am capable to give my ESP students positive feedback dealing with their specific
content tasks and English during online teaching, [I-9]

−0.02 0.82 0.57

C-12 I am capable to teach specific content knowledge and English in the ESP course during
online teaching, [I-10]

−0.06 0.80 −0.31 0.66

C-5 I feel I teach my students relevant English skills for their future careers both specific
content knowledge and English during online teaching, [I-11]

−0.23 0.78 0.02 0.69

C-11 I feel I achieve my ESP teaching goals in online teaching, [I-12] −0.29 0.76 0.11 0.76
C-4 I feel I teach my students’ competent to express their idea in relevant ESP communities

during online learning, [I-13]
0.11 0.74 0.19 0.70

C-6 I feel I teach my students new specific content knowledge and English skills during
online teaching, [I-14]

0.09 0.72 −0.13 0.72

A-
14

I have a freedom to determine my own pace of ESP teaching in online learning, [I-15] 0.08 0.68 −0.03 0.76

A-
29

I have a freedom to choose ESP tasks during online teaching activities, [I-16] 0.31 −0.05 0.76 0.64

A-
20

I give my ESP students freedom to express their ideas both specific content knowledge
and English skills during online learning, [I-17]

−0.11 −0.01 0.74 0.62

A-3 I allow my students choose how we learn ESP using online learning, [I-18] 0.09 0.19 0.72 0.51
A-8 I have freedom to choose relevant learning tasks to be done while ESP teaching ESP, [I-

19]
0.08 0.09 0.71 0.69

A-1 I identify my ESP students’ learning needs for both specific content knowledge and
English skills during online learning, [I-20]

−0.13 −0.30 0.68 0.59

A-
15

I let students freely practice their specific content knowledge and English skills during
online learning, [I-21]

0.12 0.21 0.64 0.68

% of variance 34.24 15.03% 9.24%
Cumulative % 58.51%

Note. (A) refers to Autonomy = the need for autonomy during ESP online teaching; (R) refers to relatedness = the need for relat-
edness during ESP online teaching; (C) refers to competence = the need for competence during ESP online teaching; rtt = item-
subscale value-revised correlation coefficient 1, A-2, etc., refers to autonomy item number during temporary design; I-1 to I-21
and the bold scores refer to the recoded items the highest loadings scores.
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their average ages are from 26 to 43 (M = 33.05, SD = 1.69). The participants in the study 2 were
different from the participant in the study 1. They were drawn from different population because
the study involved samples from different provinces.

Instruments
The preliminary model of BPNOT generated from the first study is then reflected in the ESP teachers’
demographic questions like gender and year of teaching experience.

Validity estimates for autonomy dimension of BPNOT
Autonomy in the classroom frameworks (Niemiec and Ryan 2009) was applied as the validity indi-
cator for this dimension. In this stage, study participants were invited to rate each BPN item state-
ment like ‘It is interesting for my ESP students to independently evaluate their specific content
knowledge and English skills during online learning’, according to their online ESP teaching.
These question items were constructed after we had a panel discussion between the authors, ESP
researchers and psychology lecturers. Finally, the authors use the same Likert’s scale to verify the
validity of the autonomy dimension. The alpha coefficients of this dimension were 0.71. It indicated
greater connectedness if it was compared to previous findings with alpha coefficient was only 0.68
(Tian, Han, and Huebner 2014). If it is compared to the two previous studies by Alamer (2022b) and
Alamer and Marsh (2022), the reliability coefficient of the current finding indicated smaller coeffi-
cients value, but the construct of autonomy was still valid and acceptable.

Validity estimates for the relatedness dimension of BPNOT
Relatedness in the classroom learning frameworks (Niemiec and Ryan 2009) was applied as the indi-
cator of validity of this dimension. This dimension involved eight questions. The questions aimed to
address how the ESP engaged their students to wider ESP environments and events (e.g. ‘I engage
my ESP students to specific content teachers, relevant ESP stakeholders using online platforms’). The
participants were also invited to rate the questions using the same Likert’s scale. Their answers from
the eight questions were then calculated to verify the connectedness alpha coefficient scores. The
score of alpha coefficients of this dimension was 0.78 in the current study indicating greater connect-
edness if it was compared to previous findings in which alpha score was only 0.69 (Tian, Han, and
Huebner 2014), but if it is compared to the findings by Alamer (2022b) and Alamer and Marsh
(2022), the reliability coefficient of the current finding is below their alpha score. Therefore, this
second dimension was valid and acceptable although it has smaller score than the other two pre-
vious studies using ESEM analysis.

Validity estimates for competence dimension of BPNOT
For ESP students’ learning improvement or scholastic learning was assumed to be the key criterion
for the competence category. As a result, the Scholastic Competence subscale (Tian, Han, and
Huebner 2014) was employed as the validity indicator for this third dimension.

Under the umbrella of scholastic learning, the competence subscale was designed to assess how
well ESP learners learn English skills and specific content knowledge at the same time. This subscale
had seven items; each item contained a positive and negative description (e.g. ‘My ESP students are
competent to express their idea in relevant ESP communities during online learning’ BUT ‘My ESP
students are not competent to express their idea in relevant ESP communities during online learn-
ing’). The participant was assigned to decide on either positive or negative representation. Next, they
were invited to fill the questions by ticking the box with ‘Really true’ or ‘Sort of true’. Each item was
estimated using a four-point Likert scale. The coefficient scores of this BPN dimension were gained
by the mean of the seven items. The good internal consistency of the competence subscale from the
previous study was 0.72 (Tian, Han, and Huebner 2014). This study indicated Cronbach’s alpha com-
petence subscale value was 0.76. Consequently, this competence subscale performed better internal
consistency.
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Procedure
Study 2 applied the same procedure used in Study 1.

Results

Confirmatory factor analysis
A CFA using LISREL software is administered to estimate the construct validity of the BPNOT. Four fit
indices, namely the non-normed comparative fit index (NNFI, CFI > 0.95), the root mean square error
of approximation (RMSEA < 0.06) and the standardized root mean squared residual (SRMR < 0.06) are
estimated to calculate the fit of the data goodness models. Previous studies indicate acceptable
goodness of fit using CFA above 0.90, RMSEA and SRMR below 0.06 (Alamer 2022b; Costa et al.
2018; Tian, Han, and Huebner 2014). This present analysis reports that the 21 items of the scale
with three-factor models indicate better good fit than the previous studies with: X2 = 166.12 (df =
87), p < .01; CFI = 0.98; NNFI = 0.97; RMSEA = 0.054, 90% CI [0.042, 0.067]; SRMR = 0.048. All items indi-
cate high and significant factor loadings (p < .001), ranging from 0.40 to 0.84 (see Figure 1).

Reliability
In this stage, the reliability tests of the scale are justified using the Guttman split-half and Cronbach’s
alpha scores. The two tests are illustrated in Table 2.

Figure 1. Confirmatory factor analysis of the BPNOT.
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Table 2 indicates acceptable reliability coefficients of the three BPNOT categories, autonomy,
relatedness and competence. The estimation results indicate acceptable reliability coefficients of
the scale, based on the previous studies’ standards (Alamer 2022b; Alamer and Marsh 2022;
Sellbom and Tellegen 2019).

Validity of the BPNOT
The results of convergent validity are applied to estimate the degree of correlation between each
need scale with the corresponding criterion measure. Meanwhile, the results of divergent validity
are used to estimate the correlation degree between each needs scale with criteria for other need
scales. The validity scores are presented in Table 3.

Table 3 describes acceptable validity coefficients of the three scale categories, autonomy,
relatedness and competence. The estimation results indicate acceptable validity coefficients of
the three scales of autonomy, relatedness and competence for both convergent and divergent
values.

Study 3. Invariance analysis across teaching experience and gender

This study aimed to test three domains, namely the CFA models using the third sample group to
verify the results of the second study, invariance coefficients between female vs. male ESP teachers,
and invariance coefficients across teaching experiences. In this stage, the author estimated the invar-
iance tests to characterize the construct validity and to provide evidence about construct-irrelevant
invariance (Alamer and Al Khateeb 2021; Dincer et al. 2019; McEown and Oga-Baldwin 2019; Oga-
Baldwin et al. 2017; Noels, Lascano, and Saumure 2019; Vandenberg and Lance 2000; Wisniewski
et al. 2020).

The preliminary procedure of the invariance test aimed to estimate whether the factor struc-
ture was equal across teaching experience and gender. Then, the CFA tests were applied to
each sample group independently. A multigroup invariance was also administered using
pattern of loadings, metric invariance and item intercepts across groups (Duggan, Garcia-
Barrera, and Müller 2018). The configural invariance test is applied to estimate the predicted
factor loadings by verifying whether the same items are associated with the same factor loadings
between two different groups of participants (Tian, Han, and Huebner 2014). Metric invariance
tests are then applied to interpret the fairness of the coefficient results. If the loading coefficients
do not show an acceptable model of the invariance, factors and items tests are conducted. Finally,
scalar invariance is administered to predict the equivalence of intercepts across groups of partici-
pants (Tian, Han, and Huebner 2014). The use of CFI tests (ΔCFI≤ 0.01) to estimate the variance
was also recommended in numerous previous studies (e.g. Alamer 2022a; Alamer and Marsh
2022; Costa et al. 2018; Wong 2019).

Table 2. Reliability measure of the BPNOT.

Category Guttman split-half reliability Cronbach’s alpha coefficient

Autonomy 0.79 0.84
Relatedness 0.67 0.80
Competence 0.69 0.79

Table 3. Divergent and convergent validity of the BPNOT.

Category Autonomy Relatedness scale Competence scale

Autonomy 0.652** 0.271** 0.230**
Relatedness 0.325** 0.613** 0.412**
Competence 0.331** 0.421** 0.641**

Note. **p < .01. The bold scores indicate convergent validity coefficients.
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Method

Participants
This sample involved 151 ESP teachers (52.20% females): 83 from social sciences (economics, psy-
chology, law and education departments) and 68 from science (engineering and medical depart-
ment). ESP teaching experiences 38% ≥5 years and 62% ≤5years. The participants’ ages were
between 25 and 40 years (M = 32.07, SD = 1.79).

Instruments
Study 3 applied the BPNOT instrument derived from the first study.

Procedure
Study 3 also applied the same procedures as Study 1.

Results

Validation structure of the BPNOT
In the third study, the authors estimate the three-factor models in Study 1 using the data from the
third group of participants or sample 3. The fit model analysis scores using LISREL program are
acceptable: where X2 = 352.10 (df = 84), p < .01; CFI and NNFI = 0.94; RMSEA = 0.061, 19% CI [0.051,
0.076]; SRMR = 0.051. As a result, all the three latent variables (loadings) are also significant (p
< .001). The scores of CFA coefficients from 0.41 to 0.79 illustrate that all items have acceptable
factor loadings. The third validation study verified the second validation results in the second study.

The estimation of invariance
As an initial stage to assess the invariance between genders and length of teaching experiences, the
authors administer four CFA tests discretely to prove the fit adequacy model for females and males
and low and high-experienced teachers. The good fit model of the partial scalar invariance model is
presented in Table 4.

Table 4 illustrates the results of multigroup invariance estimates using CFA tests to validate the fit
model for different genders between males and females. First, the multigroup scores for males and
females simultaneously indicate X2 = 153.73 and 172.57 (df = 84 and 84), p < 0.01; NNFI = 94 and 94,
CFI = 0.92 and 0.92, RMSEA = 0.62, 90% CI [0.048, 0.063] and 0.65, 90% CI [0.052, 0.062]; SRMR = 0.060
and 0.63. Meanwhile, the multigroup invariance scores for different years of teaching experience
between low and high-experienced ESP teachers are X2 = 170.06 and 178.21 (df = 84 and 84), p <
0.01; NNFI = 96 and 92, CFI = 0.94 and 0.94, RMSEA = 0.68, 90% CI [0.053, 0.071] and 0.62, 90% CI
[0.051, 0.064]; SRMR = 0.52 and 0.53.

Having accomplished the four CFA tests, the author conducts a multiple-group analysis to indi-
cate the differences across gender and teaching experience. The results of CFI tests across gender
were 0.00 within the cutoff score limit of ΔCFI≤ 0.01. According to the recommendation of the

Table 4. Invariance analysis across gender and teaching experience.

Invariance model X2 df ΔX2 (Δdf) CFI ΔCFI RMSEA (09% CI) SRMR NNFI

Gender M F
Phase 1: Pattern 414.22 186 0.94 0.062 (0.053–0.071) 0.065 0.060 0.94
Phase 2: Metric 342.41 192 6.52(14) 0.94 0.00 0.058 (0.048–0.063) 0.059 0.061 0.94
Phase 3: Scalar 396.27 206 19.43 (18) 0.94 0.00 0.060 (0.053–0.071) 0.062 0.062 0.94
Age Low High
Phase 1: Pattern 3670.74 186 0.94 0.063 (0.058–0.071) 0.065 0.052 0.96
Phase 2: Metric 375.44 206 7.7 (14) 0.94 0.00 0.058 (0.050–0.063) 0.053 0.053 0.96
Phase 3: Scalar 527.38 192 151.94 (18) 0.92 0.00 0.073 (0.062–0.075) 0.065 0.071 0.92
Partial scalar 428.17 195 26.18 (10) 0.94 0.00 0.053 (0.049–0.063) 0.057 0.057 0.94
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previous study, these results indicated a satisfactory model of scalar invariance (Costa et al. 2018).
Moreover, the difference between the metric and the scalar invariance models across teaching
experiences was ΔCFI≤ 0.00, which was within the tiered levels of 0.01. Interestingly, the CFA test
results for the two different teaching experience groups also support scalar invariance since the
score of ΔCFI is the same 0.00. Using these test–retest procedures, partial scalar invariance
between low and high teaching experience groups are reserved after releasing the constant
mean value of all BPNOT items from item number 1–21.

Gender and teaching experience differences
To test the differences between gender and teaching experiences, descriptive statistics were esti-
mated. Means and standard of deviation are reported across gender and year of teaching. A
MANOVA was applied to estimate the descriptive statistics. The result of the analysis is described
in Table 5.

Table 5 illustrates the scores of the descriptive statistics. The analysis result indicates that the
length of teaching experience has a statistically significant effect on interaction, but the main
effect of gender is not significant (Wilks’ Fyear (4, 122) = 31.12, p < .001; Wilks’ Fgender (4, 122) = 0.72).

Study 4. Predictive validity and reliability of the BPNOT

The fourth developmental study was designed to probe the predictive validity and reliability of the
BPNOT scale. Previous studies have proved that universal BPN fulfillment is positively interrelated to
students’ motivational, autonomous and relatedness dimensions: The higher their fulfillments of
motivational dimensions, the more motivated they are (Alamer 2022b; Alamer and Al Khateeb
2021; Costa et al. 2018). Thus, in the last developmental study, the authors used motivational
factor in MALL learning by Alamer and Al Khateeb (2021) to estimate the criterion-related validity
of the scale.

Method

Participants
This sample involved 149 ESP teachers (51.05% females): 89 from social sciences (economics, psy-
chology, law and education departments) and 60 from science (engineering and medical depart-
ment). ESP teaching experiences 41% ≥5 years and 59% ≤5 years. The ESP teachers’ teaching
experiences were between 27 and 42 (M = 34.03, SD = 1.72).

Instruments
The BPNOT from the first developmental stage and the motivational factor in language learning
using mobile-assisted language learning (MALL) initiated by Alamer and Al Khateeb (2021), were
administered in this phase. This motivational factor in language learning using mobile-assisted
language learning (MALL) Alamer and Al Khateeb (2021) assesses the affective and affective

Table 5. The descriptive statistics of BPNOT based on gender and teaching experience.

Scale

Gender Year Factor

Male Female <5 (low) >5 (high)

Gender Year Gender by year(n = 62) (n = 79) (n = 93) (n = 58)

M SD M SD M SD M SD F (1, 643) F (1, 643) F (1, 643)

Autonomy 3.98 1.16 4.10 1.03 4.04 0.92 4.76 0.86 0.03 39.82** 0.02
Relatedness 4.40 0.92 4.04 0.86 4.19 0.92 4.92 0.92 2.39 1.22 1.12
Competence 3.92 0.96 4.41 0.48 4.71 0.74 4.17 0.17 0.92 2.43 2.26

**P < .01.
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components of online teaching satisfaction. It is a 22-item ACRAII MALL instrument with five dimen-
sions: autonomy, competence, relatedness, intrinsic and identified orientations of online learning
were applied to reflect the targeted validity. This scale was primarily designed to assess EFL learners
and then adapted to the teaching of ESP.

The scale adaptation became teachers’ autonomy category, which refers to teachers’ subjective,
cognitive and technological evaluation of online ESP teaching using internal standards of techno-
logical use. This autonomy motivation scale has four questions (e.g. ‘I have a freedom to decide
my own ESP teaching in online context’, ‘I have freedom to choose ESP tasks to be implemented
in ESP teaching’), which teachers’ rate on a five-point Likert scale, ‘strongly disagree’, ‘disagree’,
‘neutral’, ‘agree’ and ‘strongly agree’. The respondents rated their answers by ticking agree or dis-
agree columns (Likert 1932). Higher scores suggest a higher positive online teaching attitude and
satisfaction. Positive online teaching attitudes refer to a high frequency of positive emotions experi-
enced online teaching. Conversely, negative attitudes refer to negative emotions experienced
during online teaching. The internal reliability of the previous motivational scale was 0.95, its tar-
geted reliability score after the second test was 0.82 (Alamer and Al Khateeb 2021). Meanwhile,
the alpha scores of the scale are 0.95, 0.97, 0.90, 0.96 and 0.91 for the four subscales: Appreciation,
Responsiveness, Proficiency, the scores for each scale category were within the coverage of the scale
index. This method has also been implemented widely by previous researchers (Alamer and Marsh
2022; Alamer and Al Khateeb 2021; Weinstein and Ryan 2010).

Procedure
The procedures of the data collection at this final developmental study were similar to previous
phases. The volunteers were also different from the previous developmental stages. The participants
were also members of the I-READ association. The survey was administered through emails and par-
ticipants’ WhatsApp groups. The study participants submitted the first and the second piloted
BPNOT questionnaires in January and February 2022 across four-week intervals.

Results

Reliability scores across intervals
Test–retest procedures at the last developmental phase are estimated using the Pearson Product
Moment test. The test results across four-week intervals show that the alpha coefficient of the
three BPNOT dimensions is 0.73, 0.71 and 0.74.

Predictive validity
The predictive validity is estimated using a multilevel test. It is administered to define the position of
the three dimensions of the BPNOT for ESP online teaching. The three need constructs of the BPNOT
(Time 1) are treated as independent variable, and online teaching satisfaction (Time 2) constructs are
treated as the dependent variable. The results of the predictive variable are shown in Table 6.

Table 6 illustrates the correlations among the three BPNOT dimensions indicate positive corre-
lation with ESP online teaching satisfaction (r = 0.52, p < .01), (r = 0.78, p < .01), (r = 0.39, p < .01)
with 31% gain of multilevel regression. The second criterion variable also indicated a confident
elevation in the regression scores. Finally, the multilevel regression scores demonstrated that all
BPNOT dimensions scores show significant correlation to online teaching satisfaction.

Discussion, conclusion and recommendation

A number of studies advocate that teachers’ motivational factors contribute to a positive classroom
atmosphere and students’ learning outcome (Alamer 2022a; Alamer and Marsh 2022; Arifani et al.
2021; Kaufmann, Sellnow, and Frisby 2016; Tian, Han, and Huebner 2014; Wong 2019). As formerly
acknowledged, however, most of them have scrutinized motivational factors in traditional and

INNOVATION IN LANGUAGE LEARNING AND TEACHING 13



blended classroom platforms using universal motivational scales (e.g. Clément et al. 2020; Cutri,
Mena, and Whiting 2020; Deci and Ryan 2000; Dincer et al. 2019; McEown and Oga-Baldwin 2019)
in broader EFL context but they are not applicable to ESP online teaching and learning. Teaching
ESP within the EFL contexts involves more comprehensive efforts because it involves specific
content knowledge and ‘unideal ESP teachers’ educational background’ andmuch less is understood
about how ESP teachers’ motivational factors are fulfilled in online platforms. Thus, this four-devel-
opmental study proposed preliminary validation as an attempt to fill this lacuna in the ESP and EFL
literature.

The first study constructs a conceptual model for ESP teachers’ motivational fulfillment during
online teaching and operational definition of this scale. ESP teachers’ motivational fulfillment may
be labeled as a perceived fulfillment of autonomy, competence and relatedness dimensions
during online class. Created from previous studies, this conceptual model and operational definition
incorporates constructs from the universal motivational needs in traditional and blended instruc-
tions (see Alamer 2022b; Alamer and Marsh 2022; Arifani et al. 2021; Tian, Han, and Huebner
2014; Alamer and Al Khateeb 2021; Wong 2019), as well as online teaching constructs from the
first stage of this present developmental study. Two important implications are drawn from the
first sample-group questionnaire analyses. First, the online ESP teachers confirmed much of what
Deci and Ryan (2000) claim about autonomy, connectedness and competence fulfillment during
online teaching. ESP teachers mention that most of the questionnaire items are in line with what
they trust to foster their online ESP courses. Second, the ESP teachers also confirm the extending
of items in both Deci and Ryan (2000) and Alamer and Al Khateeb (2021) to theoretical frameworks
on basic psychological needs to include online teaching contexts. The first stage of this developmen-
tal study confirms several elements of basic psychological fulfillment proposed in previous studies
and extends them to also elucidate ESP teachers’ perceptions about their ESP learners’ fulfillment
of autonomy, connectedness and competence in an online instruction.

The second stage of this study reports initial validation of the newly developed basic psychologi-
cal fulfillment scale for ESP teachers in online instruction. The BPNOT is a three-factor scale, which is
constructed to assess ESP teachers’ fulfillment of psychological needs and ESP online course. Third,
scores of divergent and convergent validities also indicate acceptable coefficients. This result is cor-
roborated by previous studies (Alamer 2022b; Alamer and Marsh 2022; Tian, Han, and Huebner 2014;
Wong 2019). These previous findings demonstrated that fulfillment of the psychological factors
became a positive precursor of an individual’s motivation (Alamer and Marsh 2022; Clément et al.
2020; Noels, Lascano, and Saumure 2019; Shirvan and Alamer 2022; Volodina, Lindner, and Retelsdorf
2019). Fourth, the estimation of invariance of the scale was generally acceptable. The analysis results
of the four studies from study 1 to study 4 cumulatively provide substantial evidence of the reliability
and validity of the BPNOT with ESP teachers across the different universities. However, the study indi-
cates that the three scalar invariance subscales were acceptable across different teaching experi-
ences (low and high). The 21-item of BPNOT is highly consistent with an alpha coefficient of 0.81.

Table 6. Multilevel regression test of BPNOT.

Model B SE β R2 Δ R2

Phase 1 0.02 0.02 F (3, 237) = 0.79
Constant 6.24 0.91
Gender −0.41 0.36 0.06
Year of teaching 0.01 0.08 0.02
Phase 2 0.31 0.33 F (6, 213) = 27.21***
Constant −1.33 0.82
Gender −0.31 0.32 −0.06
Year of teaching −0.02 0.08 −0.02
Autonomy 0.52 0.24 0.32**
Relatedness 0.78 0.31 0.31***
Competence 0.39 0.31 0.22*

*p < .05, **p < .01, ***p < .001.
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In addition, the validity scores of the scale significantly support the convergent validity of the instru-
ment. The validity analysis also supports that BPNOT is a theoretically accepted scale. Based on this
preliminary analysis, we can conclude that BPNOT is a valid and reliable scale for assessing the
diverse dimensions of ESP teachers’ psychological fulfillment in online instruction. Thus, the
BPNOT contributes to existing psychometric scales and body of knowledge in online instruction
(Alamer 2022a; Alamer and Marsh 2022; Arifani et al. 2021; Kaufmann, Sellnow, and Frisby 2016;
Noels, Lascano, and Saumure 2019; Shirvan and Alamer 2022; Tian, Han, and Huebner 2014; Wong
2019). Practically, the scale could help ESP teachers, program coordinators and policymakers in pro-
moting motivational factors through this BPNOT scale. For instance, ESP teachers who realize that
their students’ connectedness needs are not being fulfilled during online teaching can develop
their future plans to enhance connections between the ESP students and ESP practitioners, commu-
nities and stakeholders in online instruction. This relatedness fulfillment, in turn, may encourage
more positive learning outcomes, such as increasing ESP students’ specific content knowledge
and English skills from their engagement with relevant ESP communities through online platforms.

Conclusion

To sum up, this four-phase study has created and proposed a newly psychometric ESP online teach-
ing scale using self-determination theory and online teaching attitude. This scale indicates that the
role of teachers is critical to the fulfillment of a positive atmosphere in online instruction. As in the
case in face-to-face and blended instructions, an online classroom atmosphere is achieved when the
teachers demonstrate high fulfillment of psychological factors. The findings provide initial evidence
of psychometric constructs of BPNOT which may be utilized by all ESP teachers in online class.
Although the development and validation of this BPNOT scale is compelling, this initial study also
has its limitations. The samples from three different provinces in Indonesia may be relatively small
and do not represent the bigger populations of Indonesian ESP teachers in general. Further
studies are needed to assess the issue of generalizability of the findings to broader national or inter-
national context. Second, the survey data are collected through ESP teacher’s self-reports, which
potentially cause inconsistency of variance issues. Third, this research did not compare the results
of EFA and CFA with ESEM. The construct validity and correlational factor of the BPNOT might be
different from the results of the ESEM measures. Therefore, further BPNOT researchers can
conduct more comprehensive multimethod analysis procedure using ESEM measures to compare
the analysis results.
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