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PAPER

Prospective Science Student Teachers’ Online Learning 
Environment Experiences: Measurement Based 
on the Net Promoter Score

ABSTRACT
Personalization is used in online learning to help students achieve SDG 4.C and Education 
4.0 indicators. Not many studies have revealed prospective science student teachers’ online 
learning experiences. A good experience will provide positive and constructive self-knowledge 
for prospective science student teachers in designing 21st-century digital learning. This study 
aimed to inquire into prospective science student teachers’ views on online learning using 
the Net Promoter Score survey. This study involved 29 prospective science student teachers 
at one of the public universities in Indonesia. This study revealed that online learning pro-
vides freedom to express opinions and ideas freely, helps evaluate learning outcomes, online 
educational resources help understand the contents, and online simulations help understand 
concepts. The negative experiences in the online learning environment include the lack of 
interaction with lecturers, online learning has not yet built creative, innovative, and criti-
cal thinking skills and has not supported competency development. There is a significant 
difference between positive and negative online learning experiences, demonstrating how 
experiences can impact future teacher conception. Based on our findings, recommendations 
were provided to assist university lecturers in creating and designing an online learning envi-
ronment to develop the professional competencies of prospective science student teachers.

KEYWORDS
online learning, prospective science student teachers, net promoter score, initial 
teacher education

1	 INTRODUCTION

One of the Sustainable Development Goal (SDG) 4 programs in the field of 
education quality is SDG 4.C, which focuses on providing qualified teachers by 2030, 
so it is necessary to motivate young people to want to become teachers (micro-level 
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target) and provide educational institutions that facilitate the development of qual-
ified teachers (meso-level target) [1]. In line with Education 4.0 [2], online learning 
has become one of the most popular learning modes in higher education with its 
flexible, independent, and easy accessibility characteristics [3]–[6]. The widespread 
use of online learning in various higher education institutions is also insepara-
ble from the COVID-19 pandemic [7]–[11]. Post-pandemic, many universities offer 
online courses, and online learning has become a prominent research field [5], [12]. 
This is also supported by the massive development of educational technology, which 
allows the creation of an online learning climate that transforms academic lectures 
[13]–[15]. Many higher education institutions have developed learning management 
systems to accommodate online learning. Although online learning is becoming 
more prominent and widely used, the problems related to it are also high.

On the other hand, prospective student science teachers hold two critical roles, 
namely, as learners and educators in the future. Their experiences as students, espe-
cially those related to the online learning environment, will have an impact on their 
professional competence as future educators. The experience of online learning 
practices will have an impact on the self-development and professional competence 
of prospective educators [16]. Initial Teacher Education plays an important role 
in responding to professional learning needs for the professional development of 
future teachers [17]. Experience as a learner in a positive online learning environ-
ment will provide greater opportunities for prospective student science teachers to 
design and develop personalized learning that is characteristic of 1:1 digital learning 
in the future [18].

Science learning, especially physics, biology, and chemistry, is not easily done online 
due to substantive and procedural concepts. In addition, instructors (lecturers) may 
not have the necessary skills to use the equipment required for online teaching [11], 
[19]. Instructors or lecturers tend to be adaptable to online learning when teaching 
substantive concepts but have challenges when it comes to designing experimental 
activities [20]. Experimentation is closely related to hands-on skills in the laboratory 
[21], and this is difficult to do in an online learning environment [22]. Conventional 
wisdom has been that real laboratory practice is better than virtual laboratory prac-
tice. However, with the development of educational technology, it is possible that 
online classes and laboratories will replace physical laboratories in the future [6].

The experience as a learner when interacting with the online learning features 
prepared by the instructor or lecturer more or less shapes the conception of the 
online learning environment for users. Research shows that STEM online learning 
has an effect on learners’ performance and learning outcomes [22]. On the other 
hand, each instructor also has a different level of mastery of the online learning 
features and systems used [11], [19], which will form a variety of unique experiences 
for learners. This varied personalization of online learning will also cause a “mixing 
of conceptions” to form a concept scheme of “online learning environment” based 
on the learners’ experience. Digital learning personalization is basically divided into 
four categories: (1) system-based; (2) network-based; (3) individually-based; and 
(4) hybrid approaches [23]. The personalized online learning (whether intentional 
or not) also affects the learners’ trust that their organization/institution provides 
online learning that is tailored to the needs and experiences of users, which will 
form the conception of authority in the education system [24], [25].

User experience, especially for students of higher education services, is usually 
used as a parameter related to the quality of higher education [26], [27]. One of the 
leading indicators currently used is the Net Promoter Score (NPS). Since 2003, NPS 
has been used to measure customer satisfaction and loyalty in the industrial world 
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and has been widely used as an indicator of growth in an organization [28]–[30]. This 
study is intended to adapt NPS to assess the perceptions of science student teachers 
about the online learning experience. The use of NPS as a user satisfaction measure-
ment instrument at the Higher Education Institution level is still limited, and few 
research use the NPS group to assess the perceptions of prospective student science 
teachers regarding their experience of the online learning environment. This study 
focused on three research questions, namely:

a) What are the positive online learning environments perceived by prospective 
student science teachers?

b) What are the negative online learning environment experiences according to the 
perceptions of prospective student science teachers?

c) Are there differences in positive and negative experiences in online learning 
according to the perceptions of prospective student science teachers?

2	 METHOD

2.1	 Design

This study was a cross-sectional survey based on an online survey platform 
[31]–[33]. The Microsoft Forms platform was chosen because it provides the NPS 
option. This study focused on three categories based on NPS responses (promoters, 
passives, and detractors) to evaluate prospective student science teachers’ experi-
ence of the online learning environment.

2.2	 Participant

This study targets prospective student science teachers who have experienced 
online learning. We chose one of the public universities that has an Undergraduate 
Program in Science Education in Surabaya City. The inclusion criteria in this study 
are prospective student science teacher students in the 3rd year (junior) who have 
had online learning experience for at least four semesters. Exclusion criteria were 
prospective student science teacher students who met the inclusion criteria but did 
not complete the questionnaire until the deadline. A total of 29 people participated 
in this study. All information related to participants was anonymized, and research 
data management was done according to FAIR principles [34]. Table 1 shows the 
demographic information for the participants.

Table 1. Participants’ demographic data

Characteristics Percentage (%)

Ages range 17–19 years old 24.14

20–22 years old 75.86

Area of origin Urban 20.69

Rural 79.31

Online learning experiences Prior to the COVID-19 pandemic 3.45

During the COVID-19 pandemic 96.55
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2.3	 Instrument

The instrument for this study was an online learning-related questionnaire based on 
the NPS scale (0 to 10) with a range of anchor choices, namely “extremely unlikely” and 
“extremely likely” [29], [30]. The instruments were adapted from the online learning 
effectiveness questionnaire [35], the student satisfaction and performance question-
naire in online classes [36], and the online learning process questionnaire (OLPQ) [37]. 
Table 2 shows the questionnaire items used to investigate online learning experiences.

Table 2. Online learning experience questionnaire instrument

Code Statements

S1 Online learning gives freedom to express personal ideas/opinions

S2 Online learning is helpful in evaluating learning outcomes

S3 The videos, images, and learning materials (textbooks/slides) provided are very helpful for 
understanding the contents

S4 Virtual experiments/simulations are very helpful in understanding scientific concepts

S5 Interaction with teachers in online learning

S6 Online learning facilitates creativity/innovation development

S7 Online learning helps develop critical thinking skills

S8 Online learning facilitates competency development as a prospective student science teacher

2.4	 Data	collection	and	analysis	techniques

A cross-sectional survey was conducted among participants who met the inclu-
sion criteria by sending an email with a link to an online questionnaire (Microsoft 
Forms). Participants were given a four-week time limit for completion. The link to 
the online questionnaire was sent in early May 2023. Participants’ responses were 
categorized into three groups (promoters, passives, and detractors), and NPS was 
calculated based on the percentage difference between the fraction of promoters 
and detractors [29], [30], [38]. A positive NPS indicates that the participants had a 
positive experience, while a negative NPS indicates that the participants’ expecta-
tions were not met. The reliability of the survey results used Cronbach’s alpha and 
McDonald’s omega criteria with a range ≥ 0.70 [39]. Participants’ responses were 
analyzed using descriptive statistics based on boxplot graphs, while the differences 
in positive and negative experiences in online learning were analyzed using the 
Bayesian paired t-test approach by fulfilling the assumptions of normally distributed 
datasets and homogeneous variances of both datasets [40].

3	 FINDINGS

Participants responded on average in the range of 6.55–8.55. The median range of 
participants’ responses was on a scale of 7–9. Statement coded S1 had a response dis-
tribution that had greater variance when compared to the other seven statements. 
This result shows that participants’ experiences vary regarding the online learning 
environment, which facilitates freedom in expressing personal ideas and opinions. 
For participants who like to express their opinions directly, it is certainly not easy 
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to express their opinions through text, but for introverted participants, it will be 
easier to write down their personal ideas and opinions in online learning. The low-
est average participant response is on statement code S5, which is interaction with a 
lecturer or instructor in online learning. Statement code S4, i.e., virtual experiments 
or simulations are very helpful to understand scientific concepts, got the highest 
average response. Interaction in online learning often becomes a scourge because 
the majority of online learning conducted is emergency remote teaching [41], so the 
teachers do not have the knowledge and experience of online learning design [42]. 
In contrast, the use of virtual experiments and simulations had positive effects on 
the participants. The utilization of online laboratories has the potential to develop 
science inquiry skills [6], [43]. Figure 1 displays the data distribution of participants’ 
responses to the eight items of the online learning experience questionnaire.

Fig. 1. Boxplot of participant’s choice distribution

Participants’ experience of the learning environment was based on statistical 
NPS. All participants’ responses were categorized into three categories: promoters, 
passives, and detractors. A summary of the response NPS data related to the online 
learning environment is presented in Table 3.

Table 3. Online learning environment responses by NPS

Data
Statements

S1 S2 S3 S4 S5 S6 S7 S8

Promoters (%) 48.28 48.28 65.52 68.97 3.45 13.79 10.34 20.69

Passives (%) 34.48 41.38 24.14 27.59 55.17 62.07 55.17 41.38

Detractors (%) 17.24 10.34 10.34 3.45 41.38 24.14 34.48 37.93

NPS 31.03 37.93 55.17 65.52 –37.93 –10.34 –24.14 –17.24

SD 0.75 0.67 0.67 0.54 0.55 0.61 0.62 0.75

SE 0.14 0.12 0.13 0.10 0.10 0.11 0.12 0.14
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Table 3 shows that statements S1, S2, S3, and S4 have positive NPS, while state-
ments S5, S6, S7, and S8 have negative NPS. According to the participants, online 
learning has supported freedom in expressing personal ideas and opinions, helped 
evaluate learning outcomes, utilized videos, images, learning materials (textbooks/
slides), and conducted online experiments and simulations that are very helpful in 
understanding scientific concepts. In contrast, online learning has not been able to 
facilitate the development of creativity/innovation, critical thinking skills, and com-
petence as prospective science student teachers.

The results of participant responses and the resulting NPS statistics need to be 
seen for their reliability. Based on the calculation, the Cronbach’s alpha coefficient is 
0.852 and the McDonald’s omega coefficient is 0.862. These results indicate that the 
reliability coefficient meets the criteria, which is ≥ 0.70 [39]. The use of NPS as a scale 
to measure experience based on satisfaction with the online learning environment 
is very effective. In addition, the results of the reliability calculation also show that 
there is no bias from latent variables. Table 4 shows the reliability of the participant’s 
responses on the NPS scale based on Cronbach’s alpha and McDonald’s omega.

Table 4. Results of reliability measurement

Estimate Cronbach’s Alpha McDonald’s Omega

Point estimate 0.852 0.862

95% CI lower bound 0.782 0.779

95% CI upper bound 0.902 0.921

The experience of the online learning environment based on the results in Table 3 
shows an extreme dichotomy. This dichotomy difference is based on the NPS score 
cluster (positive and negative). The probability of the difference between these two 
experiences needs to be known to ascertain whether this discrepancy is significant 
or not. The results of testing the distribution and homogeneity of variance of the two 
datasets (positive and negative NPS) are presented in Figure 2 and Table 5.

Fig. 2. Dataset probability plot (a) positive NPS clusters; (b) negative NPS clusters

Based on the data in Figure 2, it can be seen that the positive NPS and negative 
NPS datasets have a p-value > 0.05. Both the positive NPS cluster dataset (AD = 0.722, 
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p = 0.053) and the negative NPS cluster (AD = 0.294, p = 0.576) are normally distrib-
uted. These distribution results also indicate that the distribution of data is in accor-
dance with the estimated reliability of the instrument used. In addition, the results of 
the data analysis obtained can also be inferred from a larger population, or, in other 
words, can be generalized generally, provided that they are in accordance with pre-
determined criteria. A comparison of the variance of the two datasets based on the 
Levene test also shows a p-value > 0.05, which means that the variance of the two 
cluster datasets (positive and negative NPS) is homogeneous (see Table 5).

Table 5. Dataset variance homogeneity test results

Method Test Statistic df1 df2 p-Value

Levene 1.68 1 56 0.200

The Bayesian paired t-test does not contradict the assumptions based on the 
results from determining the normality and homogeneity of the positive and nega-
tive NPS cluster datasets [37]. Table 6 and Figure 3 show the results of the likelihood 
of difference based on the Bayesian paired t-test.

Table 6. Bayesian paired t-test results

Measure 1 Measure 2 BF10 Error %

Positive NPS Cluster – Negative NPS Cluster 119907.139 7.537 × 10-11

Fig. 3. Prior and posterior distribution based on effect size

According to Table 6, the alternative hypothesis, namely that there is an effect size 
not equal to zero (H1), has a probability of 120,000 times or that there is a difference 
between the positive NPS cluster and the negative NPS cluster dataset groups, has 
a chance of 120,000 times. The error % is also smaller than the threshold criterion, 
which is 10%, indicating that the accuracy of the Bayes calculation is very thorough. 
Referring to the BF10 value, it can be concluded that there is very strong evidence, 
according to Jeffrey’s criteria [40], that there is a difference between the two NPS 
clusters in the experience of the online learning environment. This evidence is also 
corroborated based on the prior and posterior distribution plots in Figure 3. The 
resulting pizza plot distribution is entirely red. This means that there is a very high 
chance of a very strong difference between the two datasets being compared [40]. 
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In addition, the grey dot of the prior distribution is positioned above the grey dot of 
the posterior distribution at a 0.0 effect size, which means that the chance of BF10 
occurring is greater than BF01. The prior and posterior distributions based on the 
NPS cluster dataset (positive and negative) have shifted towards a positive effect 
size. The median effect size is > 1 (δ = 1.233), which indicates a strong effect, and the 
credibility interval (CI) is in the positive range (95% CI: (0.740, 1.742)).

4	 DISCUSSION

The significant difference between positive and negative NPS clusters has seri-
ous implications for developing policy directions related to the design of online 
learning environments. Referring to one of the demographic data characteristics 
in Table 1, the majority of participants only experienced online learning after the 
COVID-19 pandemic and required large-scale social restrictions. The experience of 
emergency remote teaching and learning for two years also led to the conception 
of online learning itself. Online learning had an effect on updating learning styles, 
content, concepts, levels, and assessments during the pandemic, and it can have 
an impact on how modern learners see the digital world [44], [45]. Besides, many 
studies have revealed that the interaction of learners with the learning environment 
occurs through at least three things: behavioral engagement, cognitive engagement, 
and attitude towards online learning [4]. These interactions are also closely related 
to learners’ digital skills to maximize all features of online learning [13], [46].

Many educational technology features and learning activity designs have been 
developed to support online learning [14]. Among them are various online learning 
personalization designs, online laboratory and experiment simulations, open edu-
cational resources, and systems [6], [13], [14], [43]. The results of this research show 
that the learners have no problems related to the learning resource features in the 
form of videos, images, learning materials (textbooks/slides), and experiments/simu-
lations. They also generally do not have problems related to the freedom to express 
personal opinions in the online learning environment. The learners are also greatly 
helped in evaluating the learning outcomes through formative assessment (assess-
ment as learning) in the form of a quiz or test, which, after submission, displays the 
score obtained by each learner. These features provide a positive experience and 
perception for the learners, who are future science teachers.

On the other hand, according to the perspective of prospective science student 
teachers, the experience of an online learning environment has not facilitated their 
development of creativity and innovation, critical thinking skills, and professional 
competence as future science educators. Based on the constructivist view, learn-
ers in online/virtual learning environments create knowledge through interac-
tions among fellow learners, teachers, and the environment at a broader level of 
autonomy [37], [47]. Lecturers have rarely been equipped with instructional tech-
niques in online learning environments, even though the role of lecturers in design-
ing online learning in line with pedagogical goals is vital [48]. So far, the majority 
of lecturers are still dominated by “teacher/content-focused conceptions” [49]. This 
means that not all features in the online learning environment are used to create an 
online learning activity that can facilitate the development of creativity, innovation, 
and critical thinking skills.

Knowledge itself is a multifaceted understanding that influences perception 
based on prior knowledge. This result is consistent with previous research findings 
that learners’ perceptions of online learning will affect online learning readiness and 
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have an effect on learners’ performance and satisfaction with the online learning 
environment [5]. The role of instructors or teachers is very important in providing 
support and scaffolding that suit the needs of learners. The support that students get 
through human contact is still very important, even in an online learning environ-
ment. Experts argue based on recent research that pedagogical support of learners 
is one of the most vital aspects of online education [47]. Furthermore, the Education 
4.0 era emphasizes the role of educators as facilitators in developing educational 
technology-based learning that may assist in the development of complex thinking 
skills such as systemic thinking, scientific thinking, critical thinking, and innovative 
thinking [14].

The current educational megatrend is divided into three categories: participation/
interaction in learning, a fun learning atmosphere, and personalization of learning 
[14], [23]. Online learning is associated with technological advancement, time, and 
the synonymity of terms in online learning [50]. In addition, technological advances 
will also provide online autonomy for learners to freely choose online learning 
modes and have implications for the creation of attractive, reinforcing, motivat-
ing, and learner-centered learning environments [51]. The role of lecturers at the  
tertiary level is vital in designing and facilitating online learning environments 
for initial teacher education. The online learning environment must be oriented 
towards developing creativity and innovation, critical thinking skills, and profes-
sional competencies for future science teacher candidates.

Early teacher education policy development needs to prioritize aspects of strength-
ening the personal and social competencies of prospective science teachers who 
utilize educational technology, according to Education 4.0. Based on the findings of 
this research, it is necessary to rethink the design of digital learning personalization 
for science teacher candidates. When reviewing the results of previous research, 
it can be concluded that there is no real evidence that offline learning works bet-
ter and that online learning has the advantage of improving students’ knowledge 
and skills [52]. Based on these considerations, the design of initial teacher education 
needs to combine aspects of educational technology that can facilitate the interac-
tion of prospective science teacher students to be able to develop cognitive abili-
ties, attitudes, behaviors, and skills (both science and digital processes). Teachers 
need to be trained to design a learning management system (LMS) that supports 
the development of creativity/innovation, critical thinking skills, and professional 
competence as science teachers. The three most vital aspects of online learning are 
discussion, motivation, and systems [5].

Discussion should not only emphasize exchanging messages or lecturers giving 
responses and feedback but also motivating and scaffolding in the form of a “written 
prompt,” which is useful to guide students during the learning process. Students’ 
intrinsic motivation also needs to be maintained and enhanced during online learn-
ing. Lecturers can utilize various features and channels for interaction with students, 
as well as diverse learning resources, according to the principle of personalized 
learning. Giving “extra credit” to active students is also one of the most important 
ways to boost students’ motivation to keep participating in the online learning pro-
cess. Another factor that should be considered is the utilization of an LMS that has 
a simple, easy-to-use, and attractive interface and supports easy online discussion 
and teamwork. The LMS should also be accessible on all types of devices (PC, tablet, 
or mobile phone). Furthermore, the initial teacher education design, especially for 
prospective science student teachers, prioritizes a combination of individual activi-
ties and group activities combined with conditional activities on the LMS. The com-
bination of individual and group activities is expected to facilitate the development 
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of creativity/innovation, critical thinking skills, and professional competencies as 
future science teachers. In addition, this online learning mode is also combined with 
offline learning to solidify the initial teacher education model.

A limitation of this research is that the number of participants in the passives 
group tends to be high, ranging from 24.14% to 62.07% (see Table 3). This passives 
group is different from the detractors, who are less satisfied with the online learn-
ing environment they have experienced. Basically, the passives group is a group of 
individuals who feel “satisfied” with the experience of all services that have been 
received [53]. This group of passives may feel that the expectations and hopes for 
the services received have merit but do not intend to promote them to others [28]. 
On the other hand, the number of participants involved is still small, although it has 
a non-zero probability of effect size and a very strong category.

5	 CONCLUSION

The positive experiences of prospective student science teachers towards the 
online learning environment, namely that the online learning environment facil-
itates freedom in expressing personal opinions and helps evaluate learning out-
comes, available learning resources, and the utilization of online experiments or 
laboratories, are very helpful in understanding substantive and procedural concepts. 
On the contrary, the online learning environment has not facilitated the develop-
ment of creativity and innovation in learners, critical thinking skills, or the profes-
sional competencies of future science teacher students. Furthermore, there is a very 
strong (significant) difference in the effect size of the positive and negative experi-
ence clusters based on the cumulated NPS scale choice scores of all participants. This 
indicates that it is necessary to prepare a personalized design for initial teacher edu-
cation, especially for teachers of STEM subjects in schools. Science teacher educators 
in Higher Education need to be assisted in creating and designing online learning 
environments to develop the professional competence of prospective student science 
teacher students through strengthening positive and constructive online learning 
experiences in developing creative thinking skills, critical thinking, and sustainable 
science learning innovation.
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