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Abstract
We investigated teachers’ perceptions of an online inservice teacher course in China and 
its outcomes, as well as connections between these two types of perceptions. Data were 
collected from a sample of 251 teachers following a course on Information and Commu-
nication Technology in education using a questionnaire survey and interviews. Teachers 
were generally satisfied with the setup and content of the course, but considered that inter-
action during training and motivation were not optimal. A correlation analysis showed that 
teachers’ perceptions of the course were significantly and positively related to their percep-
tions of training outcomes. Regression analyses revealed that the connection of training 
content with teachers’ daily practice contributed most positively to teachers’ perceptions 
of the training outcomes. Suggestions for optimizing online inservice teacher courses are 
provided.

Keywords Teacher perceptions · Teacher training · Training with online platform

Introduction

Teachers’ lifelong learning has become a worldwide necessity, partly because of rapid 
changes in education such as the use of multi-media facilities in classrooms and digital 
teaching materials (Choi 2013; Finsterwald et al. 2013; Robinson 2008). With the develop-
ment of Information and Communication Technology (ICT), online learning environments 
have been introduced in many countries to provide teachers with wider and more-flexible 
learning opportunities (Jung 2001). Online courses for inservice teachers have obvious 
advantages in regions that have to deal with training large numbers of teachers and that 
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have an uneven distribution of economic development and training resources, such as flex-
ibility and the ability to deal with large numbers of participants (Jung 2005a).

Learning environment

Previous research has shown that the quality of the learning environment is a significant 
determinant of student learning (Dorman 2001). Studies have provided consistent evidence 
that learning achievement is associated with learners’ perceptions of the learning environ-
ment (Bonem et al. 2020). Most of the existing studies focused on the students’ perceptions 
of the classroom environment (Khalil and Saar 2009; Allen and Fraser 2007), but there 
have been only a few studies of learners’ perceptions of online learning environments (e.g., 
Earle and Fraser 2017).

In addition, most research on the context of teacher training has focused on the percep-
tions of students and preservice teachers rather than inservice teachers as learners (Chandra 
and Fisher 2009; Magen-Nagar and Steinberger 2017; Seet and Quek 2010). Many studies 
have involved the correlation between students’ perceptions of the learning environment 
and their learning outcomes. Gilbert et al. (2014) examined the relationship between mid-
dle-school students’ perceptions of the classroom environment and their motivation and 
learning achievement. Webster and Fisher (2003) reported that the school-level environ-
ment was linked to student outcomes. However, the correlation between perceptions of the 
learning environment and learning outcomes remains largely unclear in inservice teacher 
courses. In the present study, we contributed to these gaps by investigating the perceptions 
of inservice teachers (as learners) of an online environment and by exploring associations 
between teachers’ perceptions of the online learning environment and learning outcomes.

Research context

In order to resolve the large shortage of qualified teachers in China, the Ministry of Educa-
tion and the Ministry of Finance of the Chinese government initiated the National Teacher 
Training Project (NTTP) in 2010. The NTTP implements face-to-face courses as well as 
online courses. More than 9 million teachers have been trained in the NTTP since 2010, 
with about 85% of the teachers trained via online programs and around 95% from rural 
areas (http:// www. moe. gov. cn/ jyb_ xxgk/ xxgk_ jyta/ jyta_ jiaos hisi/ 201611/ t2016 1107_ 
287919. html). However, more than 80% of existing empirical research on teacher courses 
in NTTP focused on face-to-face courses. Although these online teacher courses in China 
have been supported by budgets of millions of euros, little research has been conducted 
into their effectiveness and these few studies mostly excluded teachers’ perceptions (Qu 
2012; Zhang 2012).

Using ICT in teacher training can take different forms (Jung 2005b), including radio, 
television, video, DVD, telephone, satellite systems, computer and network hardware and 
software, as well as equipment and services associated with these technologies such as vid-
eoconferencing and electronic mail (UNESCO 2002). Online teacher courses in NTTP use 
an online learning platform (learning management system: LMS) as the core technology 
for delivering teacher training. In the study presented in this paper, we focus on investigat-
ing training with these online platforms.

Despite the large number of online teacher courses implemented in China, the effec-
tiveness of these programs has hardly been investigated. Furthermore, few studies have 

http://www.moe.gov.cn/jyb_xxgk/xxgk_jyta/jyta_jiaoshisi/201611/t20161107_287919.html
http://www.moe.gov.cn/jyb_xxgk/xxgk_jyta/jyta_jiaoshisi/201611/t20161107_287919.html
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investigated courses from the perspective of the participating teachers via their perceptions, 
both in China and internationally. The present study filled this gap and contributed to opti-
mizing online teacher courses via the use of teacher perceptions.

Characteristics of successful teacher professional development and training with online 
platform have been widely agreed upon and applied in Western research (Garet and Porter 
2001; Hunzicker 2011; Penuel et al. 2007), but less research exists about their suitability 
for non-Western cultures, such as the Confucian Chinese culture. Therefore, in this study, 
we also investigated whether existing theories about teacher professional development and 
training with online platforms also apply to the Chinese context.

Chinese culture is different from that of Western countries. It is likely that the char-
acteristics of Chinese context influence the implementation and teachers’ perceptions of 
courses. According to Hofstede (2011) cultural dimension studies, China has a higher score 
on power-distance than Western countries such the UK or US, which means that people 
have higher expectations and acceptance of the unequally-distributed power. China also has 
a lower score on individualism, which indicates that people act in the interests of the group 
more than of themselves (Hofstede 2011). In online teacher courses, this might come to the 
fore in the (perceived or expected) distance between trainer and teacher, in compulsory and 
collective participation in a course, and possibly in lower intrinsic motivation. Instructors 
are authority figures in Chinese culture (House 2000). Chinese are less likely to challenge 
others as it is disrespectful and could cause them to lose face (Kennedy 2002).

The authors’ earlier, small-scale exploratory study analyzed government policy docu-
ments, course documents and web-platform information (Li 2020) from five online courses. 
Interviews with ten teachers and two tutors were collected and analyzed to obtain an over-
all image of online teacher courses in NTTP. The previous study showed that most charac-
teristics of successful teacher professional development and training with online platforms 
in the Western literature were also implemented and appreciated in China. However, some 
characteristics such as active interaction, adapting the course to a specific group of teach-
ers, and focusing on teachers’ daily practice were less emphasized. For instance, there was 
no direct interaction between teachers and trainers, courses were conducted for a group of 
teachers from one region while the training content did not align with the textbooks used 
in that region, there were many theoretical lectures rather than practical content, etc. This 
raised questions about how teachers perceived their training outcomes and how this corre-
lated with their perceptions of the course. The present study focused on one online teacher 
course in China and involved evaluating teachers’ perceptions of the course, their percep-
tions of the training outcomes, and the correlation between these variables.

Theoretical framework

In this section, the major concepts behind this study are reviewed. To investigate course 
perceptions and outcomes thoroughly, the four-level evaluation model by Kirkpatrick 
(1970), including reaction, learning, behavior, and result was used. According to Kirk-
patrick (1970, 2005), reaction can be defined as the extent to which teachers like a course; 
learning refers to the principles, facts, and techniques that are understood and absorbed 
by teachers; behavior is the extent to which teachers apply the learning and change their 
behavior; and result refers to the effect of training expressed in the improved performance 
of the teacher and which reflects the progress of students.
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In order to gain comprehensive insight into the effects of a course, Kirkpatrick recom-
mends gathering data at the four levels, as well as learner outcomes observed after a con-
siderable period of time (Frye and Hemmer 2012). However, it is widely agreed that the 
evaluation of the learning, behavior and result levels are more difficult than that of reac-
tion, because training is often not the only causal factor of change (Tamkin et al. 2002). 
Furthermore, assessing the training outcomes at the behavior and result levels typically 
requires a long-term or longitudinal research design. This study focused on teachers’ per-
ceptions (reaction) towards different aspects of the course, their perception of the training 
outcomes a few months after the end of the course (learning, behavior, and results), and 
the correlation between these variables.

Reaction

Mapping reaction can be focused on different elements. In this study, reaction was con-
ceptualized as teachers’ perceptions of the course in terms of the context, experience, and 
course setup (Chandra and Fisher 2009; Long et al. 2008). Context refers to the external 
factors that might affect course success. Experience focuses on teachers’ reflections of their 
own performance during training. Course setup refers to teachers’ perceived characteristics 
of the course itself. Ideally, online courses should follow the theoretically-known charac-
teristics of successful teacher professional development. The online environment enables 
the course with new functions (e.g. asychronized text-based discussion) and has certain 
requirements (e.g. a well-organized web platform) to ensure learning effectiveness.

To understand teachers’ reactions toward the course, characteristics of successful 
teacher professional development (Garet and Porter 2001; Guskey 2002; Hunzicker 2011; 
Penuel et al. 2007; van Driel et al. 2012) and effective training with online platforms (Cox 
et al. 2003; Goktas et al. 2008; Jung 2001, 2005a) from the literature were summarized and 
included in this study in the form of eight aspects, namely: external support, motivation, 
interaction, people, platform, structure, content, and connection.

External support reflects the context, motivation and interaction represent the experi-
ence, and the other five aspects embody the course setup. These 8 aspects cover the crite-
ria of successful teacher professional development and effective training with online plat-
form derived from the literature. These correspond to the design features of online teacher 
courses in NTTP and were also used to design the questionnaire used in this study.

External support refers to the support that teachers get for participating in a course from 
their principal, colleagues, and family. When teachers feel supported externally, they are 
more willing to take professional risks by trying new things (Hunzicker 2011). Previous 
research has also shown that support from home, peers (Mumtaz 2000), and school (Ert-
mer and Ottenbreit-Leftwich 2010) is significant for successful teacher professional devel-
opment, especially when ICT is the topic concerned.

Teachers’ motivation to learn during training is regarded as vital for effectiveness in 
terms of both teacher professional development and training with online platforms. In our 
previous study, teachers’ motivation was found to be weak. The ARCS model, which uses 
the four factors of attention, relevance, confidence, and satisfaction to describe motivation 
(Keller 1987, 2000), was adopted for investigating teachers’ motivation during training in 
this study. Attention refers to whether a teacher is interested in the learning material and is 
concentrating on learning. Relevance indicates whether the learner feels that the learning is 
useful or valuable. In previous studies, learners’ perceived usefulness of an online course 
was positively correlated with their satisfaction (Arbaugh 2000; Cox 2000). Confidence 
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refers to teachers’ expectations of success. Sun et al. (2008) reported that learners’ confi-
dence in their performance in online learning was positively correlated with their course 
satisfaction. Effort refers to the extent to which teachers put effort into the course, even 
beyond is required.

It is widely accepted that frequent and effective interaction is a key factor for suc-
cessful educational activities (van Bruggen 2005). Teachers’ perceptions of the fre-
quency and effectiveness of their interaction with the trainer, tutor, and other teach-
ers were investigated in this study. Arbaugh (2000) reported that students’ interaction 
with class participants affected learners’ satisfaction. In another study, learners who 
perceived the student–instructor interactions positively were more satisfied in a web-
based course (Hong 2002).

Characteristics concerning the course can be summarized into several aspects. 
Firstly, the performance of people (referring to trainers and tutors in the course investi-
gated in this study) plays a role in teachers’ perceptions of the course. Tu and Mcissac 
(2010) reported significant positive correlations between learners’ perception of train-
ers and their satisfaction with an online course.

Being the environment of teachers’ learning, the online platform reflects the cyber 
characteristics for effective training with that platform. Sun et al. (2008) indicated that, if 
learners perceive the online learning platform as being easy to use, they are more satisfied 
with the online course. In the present study, teachers’ perceptions of the online platform 
included the navigation system, website layout, user manual, and help system.

The structure of the course is the third important course feature in the present study. 
This includes whether the course is systematically designed, offers various of learning 
activities, has clear objectives and a comprehensive evaluation plan, and is consistent 
over different activities The content quality of online training courses is also consid-
ered a significant factor in learner satisfaction (Piccoli et al. 2001; Sun et al. 2008). In 
our previous study, interviewed teachers attributed their course satisfaction mainly to 
the connection of the content to their daily job tasks. Connection here thus refers to 
the extent to which teachers feel that the content is connected with the situations with 
which they deal in daily practice, and the extent to which they feel that the content is 
applicable in their classroom.

Learning, behavior and results

An important part of any course evaluation is assessing whether course learning objec-
tives are met. Training outcomes at the learning level are distinguished in terms of 
increased knowledge (understanding the concepts, principles and techniques being 
taught), developed skills, and changed attitudes (Kirkpatrick and Kirkpatrick 2005). 
In this study, teachers were expected to expand their knowledge of teaching with ICT, 
learn and practice ICT skills to be used in teaching, and develop a more-positive atti-
tude towards teaching with ICT.

The level of behavior refers to actual on-the-job performance (Omar et  al. 2009; 
Praslova 2010; Strother 2002). In the present study, teachers’ perceptions of train-
ing outcomes at the behavior level included teachers’ perceived changes in classroom 
practice after the course.

The results level is both highly desirable and very difficult to evaluate (Praslova 
2010), not only because collecting data for this level is time-consuming and costly 
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(Rajeev et al. 2009), but also because environmental constraints greatly influence out-
comes at the result level (Praslova 2010). In the present study, teachers’ perceptions 
of training outcomes at the results level refer to perceived changes in their students’ 
learning outcomes.

Research questions

The objective of the current study was to investigate an online course for secondary school 
teachers. The focus was how teachers experienced and perceived this course, and how it 
influenced their perceptions of the training outcomes. To this end, three specific research 
questions were formulated:

1. How did teachers perceive the online course in terms of context, experience, and course 
set-up features?

2. How did teachers perceive the training outcomes at the level of learning, behavior, and 
results?

3. What is the relationship between teachers’ perceptions of the course and their perceived 
training outcomes?

Table 1  Training content Section Module

Preparation Module 1: Preparation (1 week)
 Module instructions
 Pre-assessment and learning plan

Theoretical Module 2: Teacher professional develop-
ment with ICT (2 weeks)

 Module instructions
Interpretation of The Standards of 

Teachers’ Competence of Teaching 
with ICT

 Assignment
Practical Module 3: Teaching with ICT (4 weeks)

 Module instructions
 Optimizing teaching with ICT
 Transforming learning with ICT
 Assignment

Evaluation Module 4: Course evaluation (2 weeks)
 Module instructions
 Learning report
 Application in classroom
 Questionnaire survey
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Methods

The course investigated in this study

The course investigated in the present study was an online inservice teacher course for sec-
ondary school teachers of all subjects working in the Hainan province. The online training 
had a duration of three months. Six schools in the Wenchang district were selected by the 
local educational department to participate. Nearly all subject teachers in these six schools 
took part in this course. The training theme was ‘improving teachers’ competences of 
teaching with ICT’. A description of the training content can be found in Table 1. Learning 
activities included watching pre-recorded video lectures, participating in online asynchro-
nous discussions, and completing individual assignments, reading newsletters, reviewing 
other teachers’ assignments, etc. Teachers from different subjects followed the same course 
structure but had subject-specific content in modules 2 and 3.

Sample

The selected course reflected the mainstream of online teacher courses in China in recent 
years and had 3184 teachers, 251 of whom were chosen as the sample of this study. We 
chose these 251 teachers because they worked in six schools located in one district. These 
schools are managed by the one local educational authority, which minimized the possible 
difference caused by local development and educational culture. A questionnaire survey 
was used three months after the end of online training to collect teachers’ perceptions. Hard 
copies of the questionnaire were handed to each teacher. In the end, 224 questionnaires 
were collected with a response rate was 89.2%. Table  2 describes the survey and inter-
view samples (see further below). Hainan is one of the underdeveloped provinces in China. 
According to an inspection of the ICT equipment in school, these six schools had one to 
five multi-media classrooms, although most of these were not frequently used. School C 
had no ICT equipment in the classroom. Classrooms in other schools were partly equipped 
with computers, electronic whiteboards, and projectors, but without proper maintenance. 
Teachers mainly shared computers in offices with colleagues teaching the same subject.

According to the background section in the questionnaire survey, the gender break-
down was 51.8% male and 47.8% female. Teachers’ ages ranged from 24 to 59  years 
(Mean = 38.54, SD = 7.46) and teaching experience ranged from 1 to 41  years 
(Mean = 16.15, SD = 8.48). The distribution of teaching subjects was roughly in line with 

Table 2  Schools and 
interviewees

School Number of 
teachers

Interviewee 
code

Gender Subject

A 54 A1
A2

M
F

Physics
Biology

B 44 B1 M Physics
C 21 C1 M Chemistry
D 44 D1 F Math
E 38 E1 M Math
F 50 F1

F2
M
M

Math
ICT
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the number of teachers in each subject in secondary schools in China. Chinese teachers, 
mathematic teachers, and English teachers accounted for 49.6% of all teachers. About 
82.6% of the teachers had a Bachelor’s degree, 15.6% held an Associate Bachelor’s degree 
or lower degrees, and no teacher had a Master’s degree or above. Approximately 93.8% of 
the teachers had a personal computer, and 79.9% had internet connection at home. There-
fore, teachers might not entirely rely on the computers in school to participate in their 
training. About 77.7% of teachers were using a smartphone, while 24.1% of teachers had a 
tablet.

Eight teachers were selected for an interview (see Table 2) based on two rules: at least 
one interviewee should be present from each school, and preferably scientific-domain 
teachers (mathematics, physics, chemistry, biology, and ICT) were selected in order to 
keep influences due to school subject to a minimum. At the same time, science teachers are 
expected to use ICT to a large degree, because the content of their subject often involves 
the need to use software.

Questionnaire survey

The questionnaire used in this study consisted of six sections. Apart from the background 
information section and an open-end questions section about further suggestions for 

Table 3  Scales and Cronbach’s 
alpha coefficients

a These items have options from 1 to 5 represents strongly discouraged 
to strongly support
b These items have options from 1 to 5 represents strongly disagree to 
strongly agree
c These items have options from 1 to 5 represents very rare to very fre-
quent
d These items have options from 1 to 5 represents very bad to excellent

Section Scale Number of 
items

Cron-
bach’s 
alpha

Reaction External  supporta 3 .90
Attentionb 3 .84
Relevanceb 3 .86
Confidenceb 3 .76
Effortb 3 .79
Interactionc 6 .92
Peopled 2 .95
Platformd 8 .96
Structured 10 .97
Contentd 2 .88
Connectiond 7 .93

Learning Learningb 9 .94
Behavior Behaviorb 6 .93
Results Resultsb 4 .93
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improvement of the online teacher course, the other four sections of questionnaire (shown 
in Table 3) corresponded to the four levels of Kirkpatrick’s evaluation model.

The 11 scales in the reaction section correspond to the characteristics of successful 
teacher professional development and training with online platforms, and reflected teach-
ers’ perceptions of the course. The 11 scales are external support, attention, relevance, 
confidence, effort, interaction, people, platform, structure, content, and connection. The 
scales of learning, behavior, and result reflect teachers’ perceptions of the training out-
comes. When possible, we used items and scales (e.g. items in scale attention, relevance, 
confidence, and effort) from existing studies (Keller 2000). Other items or scales were 
designed by the authors of this manuscript according to the literature around effective 
teacher professional development and training with online platform as stated in the theo-
retical framework section.

The questionnaire was originally designed in English (see Appendix) and then reviewed 
by two senior researchers within our research institute to ensure face validity and construct 
validity (Trochim 2002). It was then revised and translated into Chinese by the first author. 
The translated version was checked by another translator and a tutor in the course to con-
firm the accuracy of the translation and to avoid misunderstanding from the teachers’ per-
spectives. Four items, one each from the attention, relevance, confidence, and effort scale, 
were deleted to ensure sufficient reliability (Cronbach’s alpha larger than 0.7).

The mean inter-correlation of one scale with the other scales ranges from 0.38 to 0.57. 
Though somewhat high, it is still worthwhile and meaningful to consider the scales inde-
pendently, especially because the literature indicates that there could exist a pronounced 
response style among Chinese questionnaire respondents that might contribute to these 
intercorrelations. The influence of response style on scale intercorrelation is discussed 
more extensively in the conclusion section.

Interviews

We used a structured interview framework starting off with open questions and then gradu-
ally moving towards more specific issues, addressing the 11 aspects in the questionnaire 
scales in particular. Interviewees were asked to describe their perceptions on these, and 
also to explain the reasons behind their scores. Sample questions include:

1. Did you feel motivated during the course? At which moments did you feel motivated? 
What was the trigger of your motivation/frustration?

2. Describe your communication and cooperation with other teachers in this course in 
terms of form, frequency, and effectiveness. How did you feel about interaction and 
communication? What do you think were the reasons?

3. Have you applied what you learned in this course in your classroom? If yes, can you 
provide an example? How do you feel about this application? If not, why?

Each interview lasted for about 1 hour. All interviews were audiotaped with interview-
ees’ permission and briefly transcribed by the first author.

Data analysis

Quantitative data were analyzed using descriptive statistics, simple correlation analysis, 
and multiple regression analysis. For answering the first research question, mean scores 
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and standard deviations were computed for the 11 scales of the reaction level. Mean scores 
and standard deviations of the scales of learning, behavior, and results were computed to 
answer the second research question. Simple correlation analysis and multiple stepwise 
regression analyses were employed to explore associations between teachers’ perceptions 
of the course and their perceptions of the training outcomes. Scales from the reaction sec-
tion were used as independent variables; learning, behavior, and result were the dependent 
variables. Finally, simple correlation (r), standardized regression coefficients (β), multiple 
correlations (R), and R2 representing the amount of variance explained were calculated.

Qualitative data analysis included categorizing teachers’ answers to the open-ended 
questions in the questionnaire survey and the interview results into major themes. The tran-
scribed interview results were organized in a matrix with a row for each of the eight inter-
viewees and a column for each of the aspects from the interviews/questionnaires. Finally, 
the interview results were summarized according to the scales in questionnaire survey. 
Interview transcripts were analyzed by the first author and outcomes were discussed with, 
verified and approved by the other two authors. Typical statements were selected and pre-
sented in the result section where relevant.

Results

Teachers’ perceptions of the course

Table 4 shows the mean score and standard deviation for teachers’ satisfaction with each 
aspect of the course. Next, each aspect is discussed by looking at both the questionnaire 
and the interview data.

The mean of 4.11 (SD = 0.64) in Table 4 for the external support scale suggests that 
teachers generally felt supported by their external environment in participating in this 
course. Although the questionnaire result was very favorable, most interviewees stated 
that they felt neither supported nor unsupported by their external environment because this 
course was mandatory for them.

For motivation (attention, relevance, confidence, and effort), teachers reported posi-
tive attitudes towards the training on the questionnaire, but the interview results told a 
different story. Interviewees stated that they felt unmotivated during the course for three 

Table 4  Means and standard 
deviations for teachers’ 
perceptions of the course

Scale N Mean SD

External support 221 4.11 0.64
Attention 203 3.81 0.69
Relevance 209 3.87 0.68
Confidence 199 3.78 0.66
Effort 204 3.74 0.67
Interaction 215 3.03 0.73
People 217 4.06 0.97
Platform 191 4.05 0.82
Structure 197 4.05 0.80
Content 214 3.87 0.68
Connection 201 3.82 0.63
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main reasons. The first one related to the lack or unsuitability of ICT equipment. School 
C installed projectors in the classroom after this course, but teachers indicated they had 
no opportunity to practise with them during the training. Projectors and electronic white-
boards in other schools were defective and did not get repaired in time. The second rea-
son was a lack of incentives during the training. Every 50 teachers got one tutor who was 
in charge of monitoring their learning progress, giving scores to their homework, and 
arranging online discussions. Interviewees stated that tutors just checked whether they had 
uploaded homework in time but did not check the quality of their work. The third cause 
involved personal reasons. One interviewee (F1) felt that he was too old to learn something 
new, had confidence in his teaching, and could not see the necessity of applying ICT in his 
classroom. In addition, some interviewees were extremely busy during the training period 
because of personal issues or extra workload. On the positive side, interviewees indicated 
that the content was a main factor for their motivation. They felt motivated because they 
found the training content useful and applicable. They perceived that the difficulty level 
of the training content also affected their motivation. One interviewee (F2) stated that the 
content was too easy for him, while another interviewee (F1) felt that the content was too 
difficult: “I didn’t feel motivated during this course. It was a task for me, a part of my daily 
work”.

A mean of 3.03 (SD = 0.73) in Table  4 indicates that teachers felt that the frequency 
and effectiveness of the interaction during this course were appropriate. Within this scale, 
teachers reported the lowest score (Mean = 2.66. SD = 0.87) for the frequency of their inter-
action with trainers. The follow-up interviews provided additional evidence on this issue. 
All interviewees indicated that the online interaction with trainers, with tutors, and among 
peer teachers was rare and ineffective. Interviewees felt that the ‘question and answer’ part 
with videos from experts was helpful, but they expected more direct and individualized 
interaction with their trainers. Interviewees indicated that tutors only sent them a message 
when they were behind in the learning schedule. All interviewees indicated that the online 
interaction among peers was rare and ineffective. Teachers left comments on each other’s 
contributions as the course required, but most of these comments were superficial, which 
negatively affected the teachers’ motivation to leave meaningful comments in return. Some 
interviewees (A2 & F2) felt that reviewing comments of others could be helpful, espe-
cially those comments in which teachers shared practical experiences like merging ICT 
with teaching, and coping with students’ varied levels of competence, etc. In addition, 
discussion with colleagues was theoretically expected to optimize the training outcomes. 
According to the interview results, only school A arranged two meetings to discuss the 
course, with the interviewee from school A confirming the benefit of these group discus-
sions. Teachers from other schools learned individually.

With a mean of 4.05, teachers expressed satisfaction towards the people (trainer and 
tutor), the platform, and the structure of this course. The mean scores for content and 
connection with practice were slightly lower (around 3.85). According to the interviews, 
interviewees felt that the performance of the trainer and tutor in the course was neutral. 
They also had expected more-experienced teachers and ICT experts to be the trainers in 
this course, rather than professors from universities. Interviewees did not talk much about 
the platform, but they expressed satisfaction with the structure of the course. They liked 
the module instruction part, which helped them to gain an overview of the learning objec-
tives and procedures. They also liked the content structure of each block, which contained 
not only a video lesson but also a video explaining how a lesson with ICT was designed, 
and why it was designed in that way. Speaking of the training content, most interviewees 
thought that there was too much content for a three-month course and also that it was too 
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diverse, especially for a course about teaching with ICT. They indicated that they needed 
more time to learn ICT skills thoroughly and apply ICT in their own classrooms. They 
preferred more practical content and less theoretical content. Interviewees held different 
opinions about the connection between the course and their daily practice. Most interview-
ees felt that the ICT skills introduced in the course roughly matched their daily practice, 
but they stressed that these needed to be adapted more for application in their own context.

Teachers’ perceptions of the training outcomes

This section presents teachers’ perceptions of the training outcomes in terms of the learn-
ing, behavior, and results level of Kirkpatrick’s evaluation model. A mean of 3.83 for the 
learning scale suggested that teachers confirmed a positive change in knowledge, skill, and 
attitude about teaching with ICT (see Table 5). The mean for behavior and results were 
slightly lower, which seems to echo with the above-mentioned difficulty of transferring 
skills learned into daily practice.

The follow-up interview provided more-detailed information about teachers’ percep-
tions of training outcomes at the learning level. In general, interviewees found this course 
helpful, with the most-important influence of this course being that they now knew what 
they could do with ICT. At the same time, they perceived a relatively small increase in 
knowledge and skills because of the short duration of the learning course. Two inter-
viewees stated that they held more-positive attitudes towards ICT after this course. They 
believed that ICT would optimize their teaching if they could learn further, and they indi-
cated that they would keep learning in the future if needed.

Regarding behavior, all interviewees indicated that they only applied a little bit of what 
they learned in this course into their classroom for two reasons. The first personal reason 
was that two interviewees (F1 & A2) indicated that they were used to working with chalk 
and the blackboard, and that they had done a good job without ICT for more than 20 years. 
Some other interviewees said that they felt that their ICT skills were not good enough to 
implement their ideas and that they still needed to learn more and practise more. The sec-
ond set of reasons was external. Most interviewees said that they had problems with using 
ICT equipment in their school. In addition, using ICT in teaching was not encouraged by 
the principal or colleagues. Interviewees also felt that the classroom video lectures shown 
in the course originated from urban schools. In their view, the ICT tools and methods 
shown in the course were not applicable in their own classroom because of the difference 
between urban and rural schools.

In terms of the results level, teachers stated that they could hardly claim any effect in 
their practice that was attributable to this course. Their teaching practice had undergone 
no substantial change after this course. Interviewees stated that, at the beginning of using 
ICT, students were more motivated and active in the classroom, but that the positive effect 
reduced once students had become used to the new teaching approach. Interviewees also 

Table 5  Means and standard 
deviations for teachers’ 
perceptions of the training 
outcomes

Scale N Mean SD

Learning 205 3.83 0.60
Behavior 203 3.68 0.66
Results 207 3.71 0.69
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stated that they viewed teaching with ICT as a choice they had, and that they would choose 
to use ICT in the classroom when the lesson content could be better taught and learned 
with ICT. An example of this can be found in a statement from teacher B1:

In the beginning, students were attracted by the new approach. But the attractiveness 
reduced gradually after that. Teaching with ICT enables teachers to cover a lot of 
content in one lesson, but it is not suitable for every lesson of every subject. Using 
ICT is an approach to optimize teaching and learning, but not the final goal.

Associations between teachers’ perceptions of the course and training outcomes

Associations between teachers’ perceptions of the course and their perceptions of training 
outcomes were investigated using simple correlation analysis and multiple regression anal-
ysis. As shown in Table 6, the simple correlation analysis revealed that teachers’ percep-
tions of all aspects of the course had statistically significant and positive associations with 
teachers’ perceptions of the training outcomes in learning, behavior, and results. The sim-
ple correlation coefficients ranged from 0.42 to 0.76, which indicated moderate to strong 
correlations. The multiple regression analysis indicates that the multiple correlation (R) 
found between teachers’ perceptions of the course and the training outcomes ranged from 
0.82 to 0.83, which indicates moderate associations between teachers’ perceptions of the 
course and the training outcomes. The R2 coefficient indicated that about 68% of the vari-
ance in teachers’ perceptions of the behavior and results could be attributed to their per-
ceptions of the course, while this percentage for the learning scale was 70%. The analysis 
also showed that the connection scale contributed significantly to the variance in all three 
scales of training outcomes. In addition, the attention and relevance scales contributed sig-
nificantly to the variance in the learning scale, the relevance and platform scales contrib-
uted significantly and positively to the variance in the behavior scale, and the confidence 
scale contributed significantly to the variance in the results scale. Not all variables contrib-
uted to a similar degree to the outcomes.

Conclusion and discussion

General conclusion

This study focused on teachers’ perceptions of a Chinese online inservice teacher train-
ing course within the NTTP framework, and how it influenced teachers’ perceptions of 
the training outcomes. Using a combination of data sources (questionnaire survey, and 
interviews), teachers’ perception data and their explanations for these perceptions were 
obtained.

The questionnaire survey showed that teachers found this course helpful in general, 
while they felt less satisfied with their experience of motivation and interaction during the 
training. The results of learners generally being satisfied with an online course are sup-
ported by other research (Billings et al. 2001; Ryan et al. 1999; Tu and Mcissac 2010; Woo 
and Kimmick 2000). In follow-up interviews, teachers connected their lack of motivation 
to technical problems, lack of incentives, and personal reasons. Interviewees reported that 
their interaction with trainers, tutors, and other teachers was rare and ineffective. They also 
connected the poor interaction with their lack of motivation. Interviewees stated that they 
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liked the part which was closely connected with their daily practice. Technical difficul-
ties were given as a reason—even though not dominant—for low motivation, participation, 
and satisfaction in online training (Krammer et al. 2006). Interaction with other teachers 
and effective feedback from trainer and tutors are essential for teachers’ positive perception 
of the effects of professional development courses (Hattie and Timperley 2007; van Veen 
et  al. 2005). From the perspective of adult learning theory, Mason (2006) proposed that 
courses for inservice adults need to provide opportunities for them to articulate their own 
ideas, draw on their past experiences, and integrate learning with their jobs. One of the 
effective strategies is to encourage dialogue and discussions among adult learners during 
the training (Dobrovolny 2006).

China sits in the higher rankings of the Power Distance index in Hofstede’s (2011) 
national cultural dimensions studies, suggesting that individuals are influenced by formal 
authority. Regarding the course investigated in this study, the course design did not enable 
direct interaction between trainer and teacher. Teachers’ interaction with tutors was limited 
to reminders of training progress according to the interviews. Despite all of this, teachers 
reported satisfaction on the survey’s people scale and interviewees spoke well of trainer 
and tutors performance. These findings might in part be linked to the high power distance 
orientation in Chinese culture, with teachers being less likely to criticize the performance 
of the authority group.

China is also regarded as a highly collectivist culture in which people act in the interests 
of the group and not necessarily of themselves. In this study, teachers did not participate 
in this course voluntarily. The collective participation was compulsory for teachers in the 
six schools chosen by local educational authority. According to the questionnaire survey 
and confirmed by the interviews, teachers accepted this course as a part of their duty but, 
at the same time, this might have led to a lack of intrinsic motivation for the training. The 
collectivist orientation might also have contributed to the perceptions of rather superficial 
interaction; perhaps teachers were hesitant to provide feedback or critique to comments 
by other teachers. Future research, however, is needed to provide further support for these 
interpretations.

Teachers indicated that their knowledge and attitude about teaching with ICT had 
improved, but that changes in teaching practice and students’ achievement were limited. 
This is in line with the work of Clarke and Hollingsworth (2002) who identified that the 
learning of teachers can occur in different domains and that changes in teachers’ knowl-
edge might not necessarily lead to changes in teachers’ practice. Some other studies that 
applied Kirkpatrick’s model also reported limited growth at the behavior and results level 
(Strother 2002). Interviewees indicated that they accumulated knowledge from this course, 
but struggled with application in their classroom. Reasons for the lack of application 
included technical problems (the equipment in school lacked maintenance), lack of adap-
tation (the content in this course was not adaptable in their classroom), and personal rea-
sons. These findings are in line with review studies on predictive factors of training transfer 
(Blume et al. 2016; Burke and Hutchins 2007; Cheng and Hampson 2008).

Teachers’ perceptions of the course were significantly correlated with teachers’ percep-
tions of training outcomes. This is in line with prior studies suggesting the influence of 
learners’ satisfaction on perceived learning outcomes (Ruona et al. 2002; Eom et al. 2006; 
Tan et  al. 2003). Teachers’ perceptions of the connection between the course and their 
daily practice contributed most to the variance in their perceptions of training outcomes. 
An investigation of secondary-school teachers’ perceptions of interactive whiteboard train-
ing workshops in Taiwan highlighted that teachers raised their motivation when experi-
enced teachers shared whiteboard teaching strategies (Lai 2010). Sharing such strategies 
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is a perfect example of content that is connected to teachers’ daily practice. A review by 
Bhatti and Kaur (2010) suggested that participants’ perceptions of how content related to 
actual job tasks affects participants’ motivation to transfer new learning. The emphasized 
contribution of connection to perceived training outcomes can somehow also be an attrib-
ute of the Chinese context. According to Hofstede’s national cultural dimensions studies, 
China has a comparatively higher score on the Longterm Orientation dimension, suggest-
ing that China has a very pragmatic culture. The questionnaire survey and interviews both 
indicated that Chinese teachers viewed connection, or the possibility of transferring in 
practice, as the most important factor for their perceived training outcomes.

Questionnaire and interviews results complemented each other well, but also high-
lighted some differences. Teachers reported high average scores on all 11 questionnaire 
scales, while the interviews revealed that they felt unsatisfied with some aspects of the 
course, especially interaction and motivation during training. A possible explanation 
for this phenomenon is provided by response style theory. Response styles are respond-
ents’ tendencies, for example, to select specific options disproportionately in favor of 
the positive side (acquiescence response style or ARS) or the middle of the scale (mid-
point response style or MRS; Stening and Everett 1984). Many studies highlight the con-
nection between response style and cultural differences (Chen et al. 2016; de Jong et al. 
2008; Johnson 2005; Van Herk et al. 2004). Chinese are assumed to have relatively higher 
MRS and ARS (Harzing 2006), suggesting that respondents might have an inclination to 
give a higher score than their actual perceptions; our results certainly align with this. The 
response style of Chinese teachers might also explain the relatively high intercorrelations 
between the scales. When teachers tend to choose positive or mid-point responses, inter-
correlations could be high. Furthermore, different modes of data collection lead to differ-
ences in response style (Vaerenbergh and Thomas 2012). However, interviewees in the 
present study were more critical to the online course and to the learning outcomes in inter-
views, especially when the interviewer asked detailed questions. This finding contradicts 
previous research, which revealed that telephone surveys (as with interviews in the present 
study) lead to higher ARS than face-to-face, paper-and-pencil surveys (as with question-
naire surveys in the present study) (Weijters et al. 2008). This disagreement might also be 
attributed to the unique Chinese context, although there is a lack of empirical research to 
confirm this hypothesis.

Limitations and suggestions for future research

This study involved a sample of all teachers from one district to investigate the influence 
of an online course on a group of teachers. The representativeness of this study is thus lim-
ited. Ideally, when evaluating training outcomes, changes in teachers’ knowledge, teaching 
practice, and students’ achievement should be made visible via observation, asking stu-
dents’ perceptions, and conducting measurements prior to and after the course. However, 
because of limitations in time and resources, we used teachers’ self-reported perceptions to 
reveal the training outcomes.

Despite the limitations stated above, this study provided a needed glimpse into ongo-
ing online teacher courses in China and research on learner’s perceptions in online learn-
ing environment. In general, similar factors emerged as important in this study as they did 
in Western studies; however, combining interview data with questionnaire data shows a 
more nuanced picture. Thus, our study shows the need to adapt evaluation methods to the 
specific cultural context. Furthermore, longitudinal research is necessary to uncover the 
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role of in-service courses in teachers’ professional development. Data concerning teachers’ 
changes at the learning, behavior, and results level are needed. More research on the inter-
action is needed to reveal the reasons for, and to find a solution for, the rare and ineffective 
interaction on the online platform.

Implications

Questionnaire results revealed that the connection between the course content and teach-
ers’ practice contributed most to training outcomes. Interviewees also indicated that the 
adaptability of training content affected both their motivation to learn during training and 
motivation to practise after training. Base on this, the course design should be adapted to 
teachers in at least two ways. First, this course provided elective courses and enabled teach-
ers with freedom in choosing learning topics. Future courses should provide comprehen-
sive elective course resources to cover different topics and different degrees of difficulty 
to meet teachers’ individual training needs. This is of particular significance for a course 
focusing on ICT competence with collective participation because teachers’ previous ICT 
competence could vary a lot.

Second, the ICT equipment in school and teachers’ learning needs should be investi-
gated in advance. Participating in a course about teaching with ICT when the school has 
not installed relevant ICT equipment in the classroom (projector and/or electronic white-
board) certainly reduces teachers’ satisfaction and the expected training outcomes. The 
local education department should be sure that teachers have enough ICT equipment in 
schools (ICT equipment in the classroom for practice and in teachers’ offices for learn-
ing) before implementing a course about teaching with ICT. The school should maintain 
the equipment in the classroom and make sure that they can be repaired in time in case of 
malfunctioning.

Third, teachers’ interactions with trainers, tutors, and other teachers during courses need 
enhancement. Online environments can accommodate large numbers of teachers from the 
same district and/or teaching the same subject in a course, and also can enable varied pos-
sibilities of online interaction. The current study revealed that teachers were not satisfied 
with the frequency and effectiveness of interaction during training and that much can be 
improved in this respect. Future courses should emphasize and encourage interactions.

Finally, teacher professional development is a lifelong effort. Changes in teachers’ 
behavior and students’ achievement happen gradually. According to the interview results, 
more extended training about teaching with ICT is necessary and would be welcome.

Appendix

Questionnaire

Background

1. Your gender: □ Male □ Female.
2. Your age: ____.
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3. Teaching subject:
□ Chinese □ Mathematics □ English □ Physics □ Chemistry □ Biology □ Civil □ 

History.
□ Geography □ Physical Education □ Art □ Music □ ICT □ Integrated Practice □ 

Other.
4. Your teaching experience: ___ (year).
5. Your current professional title:
□ Senior □ Intermediate □ Junior.

Your highest record of schooling:

□ Master and above □ Bachelor □ Associate degree □ Below than associate degree.

Your role in school (multiple options possible):

□ School manage group □ Subject head □ Mentor □ Subject teacher □ Others (please 
specify).

Each classroom in your school has (multiple options possible):

□ TV □ DVD player □ Multimedia projector □ Electronic whiteboard.
9. Number of multi-media classrooms in your school: ___.
10. The equipment in the multimedia classrooms include (multiple options possible):
□ TV □ DVD player □ Multimedia projector □ Electronic whiteboard □ Computer for 

each student.
□ Electronical Monitoring System □ Other (please specify:____).

At home you have (multiple options possible):

□ Computer □ Internet connection □ Tablet □ Smart phone.

How did your principal, colleagues and family perceive your 
participation in this course?

Strongly dis-
courage

Discourage Neutral Encourage Strongly 
encour-
age

The principal
Colleagues
Family
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Motivation

According to your experience in participating in this training course, please select one 
that fits your perceptions best:

Strongly 
disagree

Disagree Neutral Agree Strongly Agree

I like this training course
If I am honest, I would prefer not to participate in 

this course
I enjoyed working on assignments in this course
Online training will easily become a hobby of mine
In my later career I need what I learned in this 

course
I don’t think participating in this course is of much 

use
The major part of what I learned from this course 

is of use in my daily work
Participating in this course is important for my pro-

fessional development
I did pretty good in this course
Usually, I understand what is being told during the 

training activities in this course
I can understand extra materials provided in this 

course
Somehow I could not understand training activities 

in this course
I refused to devote much free time in this course
Training activities in this course are usually very 

interesting
It was of interest to me what was been told during 

this course
I did put in more energy than required in this 

course

Interaction

14. Which option best describes the frequency of your interaction with trainer, tutor, and other 
teachers during the training course?

Very rare Rare Neutral Frequent Very frequent

With trainer
With tutor
With other teachers

15. Which option best describes the effectiveness of your interaction with trainer, tutor, and 
other teachers during the training course?
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Very ineffective Ineffective Neutral Effective Very effective

With trainer
With tutor
With other teachers

Satisfaction

16. Please rate the following aspects of this training course:

Very poor Poor Neutral Good Excellent

Trainers’ performance
Tutor’s performance
Navigation in this platform
Layout in this platform
Problem solving system (e.g. technical support)
Operation manual
Variety of teacher-learning activities
Trainee assessment plan
Coherence among activities
Monitoring system
Opportunities for active learning
Opportunities for trainer-trainee interaction
Opportunities for tutor-trainee interaction
Opportunities for trainee-trainee interaction
Opportunities for cooperating with other trainees
Freedom in choosing lessons
Freedom in arrange individual learning plan
Course management

17. To what extent do you agree that:

Strongly 
disagree

Disagree Neutral Agree Strongly agree

The course meets my expectations
The whole course was well planed
The course was designed for my teaching subject
The course was designed for secondary teachers
The course was designed to fit teachers in my 

province
The lecture content is clear
The lecture content is sufficient
Case studies in this course suit my situation
I am clear about the goal of this course
The course focuses on my daily practice



135Learning Environments Research (2022) 25:115–139 

1 3

Strongly 
disagree

Disagree Neutral Agree Strongly agree

This course focused on knowledge in teaching with 
ICT

This course focused on skill in teaching with ICT

Training outcomes

After this course, to what extent do you agree that:

Strongly 
disagree

Disagree Neutral Agree Strongly agree

I know more software about teaching with ICT
I know more about when to use ICT in my teaching
I know more about why use ICT in my teaching
I know more about how to use ICT in my classroom
My confidence in using ICT has improved
I have more faith in teaching with ICT
I feel more positive toward the result of teaching 

with ICT
I like my job more
I feel more confident in my work
I use more ICT to support lesson preparation
I use more ICT in my teaching
I use more ICT in my class management
I use more ICT in students assessment
I use more ICT in my cooperation with colleagues
I use more ICT in my daily life
My students’ motivation in learning has improved
My students became more active in classroom
My students’ learning achievement improved
I can contribute more to my school development

Suggestions:

What would you suggest to improve an online teacher training course (e.g. training 
content, trainer, interaction, platform, etc.)?
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