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ABSTRACT
Objective This study aimed to develop and validate 
a new Learning Behaviour Questionnaire (LBQ) for the 
undergraduate nursing students.
Study design This study was performed in two 
phases. Phase 1 of the study focused on questionnaire 
development to create a pool of items, while phase 2 
focused on validity and reliability testing.
Methods Semistructured interviews were used to explore 
nursing undergraduates’ perception of learning behaviour. 
A two- round modified Delphi method was used to test 
content validity and quantify the degree of consistency 
in questionnaire items. An item analysis, an exploratory 
factor analysis (EFA), a confirmatory factor analysis 
(CFA) and an internal consistency reliability check were 
conducted. Criterion- related validity was demonstrated 
through correlations with Self- Regulated Learning Scale 
for Undergraduates (SRLS- U). A sample of 114 nursing 
students was evaluated in test–retest reliability to confirm 
stability.
Results The final LBQ consisted of four factors for the 
19- item questionnaire with a 5- point rating from ‘1’ 
(Fully disagree) to ‘5’ (fully agree). The content validity 
was 0.890. EFA revealed the presence of four factors, 
including ‘strategy’, ‘attitude’, ‘motivation’ and ‘degree 
of satisfaction’. The CFA indicated good fit indexes for 
the proposed model (χ2/df=1.866, root mean square 
residual=0.037, comparative fit index =0.950, goodness- 
of- fit index =0.929, Tucker- Lewis index=0.941, adjusted 
goodness- of- fit index=0.907 and root mean square error 
of approximation=0.049). The LBQ correlated significantly 
with SRLS- U subscales (r=0.742–0.837, p<0.01). The 
Cronbach’s alpha coefficient of the whole questionnaire 
was 0.936, while the Cronbach’s alphas of the four factors 
were 0.828, 0.826, 0.804 and 0.805, respectively. The 
test–retest reliabilities of the four factors were 0.886, 
0.904, 0.852 and 0.875, respectively.
Conclusion The validity and reliability of the LBQ 
were satisfying. The LBQ is a short, well- developed 
questionnaire that can serve as a generic assessment 
tool for measuring learning behaviour for Chinese 
undergraduate nursing students.Cite Now

INTRODUCTION
Rapid economic growth and comprehensive 
healthcare changes worldwide have given 

rise to a growing demand for more nurses 
with higher professional qualifications and 
highlights the need for a growing nursing 
industry.1 As the basis and an important 
component of training of higher nursing 
skills, nursing undergraduate education plays 
a decisive role in the development of the 
nursing specialty. Professional knowledge, 
clinical skills and communication ability are 
the necessary professional abilities of nursing 
undergraduates. To possess or improve these 
abilities, good learning behaviour is a decisive 
factor.2 Learning behaviour is an unusually 
stable practice pattern and once cultivated, 
it becomes resistant to change.3 Therefore, 
establishing good learning behaviour is 
conducive to improving learning efficiency 
and learning effect long term.4 For nursing 
undergraduates, good learning behaviour is 
of great significance to the development of 
the nursing discipline and improvement of 
service quality in the future.

Although learning behaviour is a frequently 
mentioned word, its connotation has not been 
precisely defined in academia circles, and 

Strengths and limitations of this study

 ► This study developed a comprehensive question-
naire to quantify the learning behaviour from the 
perspective of nursing undergraduates.

 ► Qualitative and quantitative methods were involved 
in item selection.

 ► The evaluation of learning behaviour for nursing 
undergraduates guided teachers to realise teaching 
effects dynamic characteristics more clearly and 
provided an important basis to adjust teaching- 
learning processes in time.

 ► The questionnaire may lack cultural adjustments in 
different cultural backgrounds to explore personal 
learning behaviour.

 ► The universal adaptability of the questionnaire 
needs to be further determined when applied to 
nursing students with other educational levels.
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most studies have given a definition of learning behaviour 
aiming at its research purposes. Schweder and Raufelder 
regarded learning behaviour as the reaction or action of 
students in the whole learning process, which included 
learning habits, learning interests, learning strategies, 
etc.5 There were also scholars who describe students’ 
learning behaviour as their individual characteristics in 
the process of acquiring and applying knowledge, which 
were different in different learning stages.6 For nursing 
students, the occurrence and development of learning 
behaviour were paid more attention and were considered 
as the result of interaction between students and the envi-
ronment.7 Based on the above description, we defined 
learning behaviour as the form and method adopted by 
in the theoretical and practical learning under the given 
environment. It was the comprehensive behaviour embod-
iment of learners’ emotions, attitudes and satisfaction. 
Good learning behaviour enables nursing undergradu-
ates to expand their knowledge, improve their learning 
quality, remain flexible and receptive to change, and 
play an effective role in clinical services and constantly 
changing education environment.8

Most nursing education programmes in China were 
based on independent professional teaching, while 
the clinical practice system also had the shortcoming 
of untimely feedback, which led to a lack of ability 
to actively acquire knowledge for nursing students 
compared with western students.9 As a result, most of 
them can hardly adjust their learning strategies to acquire 
capacity according to their learning ability and motiva-
tion. Numerous medical schools all over the world pay 
more attention to the interpenetration of multidisci-
plinary nursing courses, the diversity of nursing teaching 
methods, and the gradual and timely curriculum feedback 
of nursing clinical practice. The teaching methods which 
were beneficial to cultivating nursing students’ learning 
autonomy had been developed in Sweden, Germany 
and many other countries.10 It is of great significance to 
measure students’ learning behaviour as early as possible 
in order to carry out educational reform and promote the 
ability training for nursing students.11

Typically, quantitative data about learning behaviour 
may be obtained using surveys, examinations, standardised 
observations, etc, while qualitative data may be gathered by 
oral evaluation, semistructured interviews, etc. Because it 
is easy and objective to collect data using a questionnaire, 
some scholars have developed and validated question-
naires to evaluate learning. Roces Montero et al devel-
oped a learning scale centred on motivation and strategy, 
which was widely used. However, the structure of the scale 
only included some learning behaviours, which cannot 
fully evaluate the whole learning behaviours, such as the 
change of learning attitude.12 Cheng et al developed and 
validated an instrument called ‘Self- Directed Learning 
Instrument’, which was evaluated from four domains: 
learning motivation, planning and implementation, self- 
monitoring and interpersonal communication according 
to self- directed learning. The instrument highlighted 

the importance of individual initiative, thus ignoring 
the feedback evaluation of learning behaviour, such as 
learning satisfaction.13 There were also many learning- 
related scales, such as the Readiness for Interprofessional 
Learning Scale, Social- Emotional Learning Competen-
cies Scale, Learning Style Inventory and others.14–16 Even 
in China, there were many related questionnaires of the 
Chinese version, such as the Questionnaire of Nursing 
Students’ Learning Attitude to evaluate nursing students’ 
learning attitude, Learning Motivation Questionnaire 
and Learning Satisfaction Scale to evaluate the learning- 
related situation of college students. Nevertheless, these 
scales were only used to measure some specific directions 
like learning readiness or learning style. They were unsuit-
able for evaluating a series of comprehensive, complex 
and exploratory behaviours in the learning process. The 
questionnaire developed in this study considered the 
factors such as learning attitude and learning motiva-
tion of nursing students as a whole and further evaluated 
learning behaviour comprehensively. Furthermore, as 
the direct implementer of clinical treatment and nursing 
measures, nursing students were required to have a high 
level of professionalism and knowledge, which was also 
directly related to the treatment of diseases and the reha-
bilitation of patients. Consequently, it is very critical to 
develop and validate the learning behaviour evaluation 
tools for nursing undergraduates.

Due to the lack of a comprehensive evaluation tool for 
studying learning behaviour, some studies used a series 
of instruments to measure learning behaviour.17 18 Thus, 
a standardised and simple Learning Behaviour Question-
naire (LBQ) is needed to evaluate undergraduate nursing 
students. We developed and validated questionnaire on 
learning behaviour of nursing undergraduates, aiming at 
promoting the further development of nursing education 
evaluation and providing useful information for adjusting 
undesirable learning behaviours and emotions.

METHODS
Study design
This study was performed in two phases (figure 1). Phase 
1 of the study focused on questionnaire development to 
create a pool of items, while phase 2 focused on validity 
and reliability testing.

Phase 1: questionnaire development
Develop preliminary questions
Cognitive learning theory holds that the key to learning 
lies in the formation and change of learners’ internal 
psychological structure. Learning is an active process and 
mainly depends on the original cognitive structure and 
external stimulation.19 20 The original cognitive structure, 
which includes knowledge, strategy, attitude, perception 
and response, is an interactive organic whole. According 
to the metacognitive theory proposed by Flavell, the 
process of learners’ active reflection and processing 
on cognitive activities is a kind of self- awareness and 
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self- regulation. This process can help them promote their 
cognitive pursuit and stimulate their learning motiva-
tion.21 External factors such as the environment provide 
potential stimuli, which can be transformed into moti-
vation through individual satisfaction levels. Whether 
the stimuli are noticed or processed depends on the 
expected guidance of learners. For nursing students, 
both clinical practice and classroom learning can be seen 
as a cognitive process; that is, the experience and adjust-
ment of the cognitive structure. The evolving cognitive 
structure plays a decisive role in learners’ behaviour and 

current cognitive activities. When the cognitive structure 
of nursing students evolves in a positive direction, their 
pursuit and interest of professional- related cognition will 
be correspondingly improved. They will further develop 
their learning objectives and plans, to improve their 
learning initiative and learning behaviour (figure 2).

Meanwhile, we used a semistructured and open- ended 
qualitative interview format to solicit opinions towards 
learning behaviour of 12 nursing undergraduates from 
three different grades by convenience sampling method, 
with an average of four students in each grade. Among 

Figure 1 Questionnaire development and validation process.
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them, there were three males and nine females, with an 
average age of (20.47±1.35). The interview focuses on 
learning motivation, learning attitude, learning methods 
and strategies, learning environment and satisfaction, 
and learning change under self- monitoring learning to 
explore the real learning process of nursing undergrad-
uates. The interview guide includes the following three 
aspects (for details see online supplemental file 1): (1) 
Cognition and views on the process of mastering nursing 
knowledge; (2) Experience and changes after staged 
professional learning and (3) Main factors affecting 
learning initiative. The time of each interview was 
controlled at 20–30 min.

Based on the cognitive learning theory and the quali-
tative interviews of 12 nursing undergraduates, a 75- item 
questionnaire was drafted around six aspects of learning 
strategy, learning attitude, learning perception, learning 
initiative, learning motivation and learning satisfaction, 
with a 5- point rating from ‘1’ (fully disagree) to ‘5’ (fully 
agree).

In this study, the purpose of the research, the methods 
used, ethical considerations for the universities and 
participants, and the official announcement of the 
research results were explained to the contact person at 
China Medical University. So as not to identify the partic-
ipants, this study took the form of an anonymous survey. 
Participants were fully informed of their freedom to leave 
the study at any time using a consent form.

Pilot test with nursing students
Before starting the validation study, a pilot test was 
conducted. Five percent of nursing students from each 
grade were selected in the school of nursing (a total of 
29 individuals) by simple random sampling technique 
(lottery method) to examine the clarity and applicability 
of the items in the LBQ.22 In addition to the students who 
were not willing to participate, 21 students were finally 
involved at this stage. Based on participants’ feedback 
during the pilot test, minor revisions to the wording of 
the items were made. Participants in the pilot test were 
excluded from the test of validity and reliability to prevent 
the impact of repeated answers on the results.

Delphi method to gain consensus on the items
This study used two rounds of Delphi surveys to get 
expert consensus and determine the degree of expert 
agreement about the questionnaire. The paper version 
of the questionnaire was sent to experts in the same city, 
while the electronic version was sent to experts in other 
cities by email. We incorporated nine professors who 
each had more than 15 years of professional experience. 
The experts recruited to examine the content validity of 
the preliminary pilot questions were nursing education 
experts, nursing education managers and educational 
psychologists.

At the outset, the authority coefficient (Cr) was 
measured by two factors: the participants’ familiarity with 
the items (Cs) and the judgement criteria for the items 
(Ca).23 Familiarity with items was measured on a five- point 
rating in the following order and score: unfamiliar (0), 
somewhat unfamiliar (0.2), somewhat familiar (0.5), very 
familiar (0.8) and extremely familiar (1). The judgement 
criteria for the items encompassed parameters such as 
experience in learning behaviour, theoretical analysis of 
items, knowledge of the literature, and instinct. A scoring 
system was used to rate the experts’ criterion for their 
judgements (see online supplemental file 2),24 and the 
rating was given by the participants. Informed consent 
was obtained from each participant once they accepted 
the invitation to participate.

Subsequently, after a detailed introduction of the 
purpose, significance, content and the process of 
constructing the index system framework, the experts 
evaluated the draft questionnaire for content validity and 
were asked to rate each item from ‘1’ (not relevant) to 
‘5’ (highly relevant) in the first round of Delphi survey. 
Experts were also asked to make comments, if necessary, 
about the way that items were asked. According to the 
agreement on items and the advice of experts, items 
with a consensus score of ≥4 by >70% of the experts were 
considered appropriate, and items with a consensus score 
of ≤2 by >70% of experts participants were excluded. 
Based on the results of the first round and the revised 
questionnaire, the second round of Delphi survey re- rated 

Figure 2 Theoretical framework of this study.
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the importance and feasibility of the items according to 
the item selection criteria established by the panel discus-
sion and additional edits made. Experts were anonymous 
to each other during the entire Delphi survey process. 
After two rounds of consultation and integration of their 
recommendations, 31 items were retained to phase 2, as 
Content Validity Index (CVI) must be ≥0.80.25

Phase 2: validity and reliability
Setting and sampling
The sample size was determined by the following determi-
nation formula: n=Z2×P (1 –P)/d2.26 We set Kolmogorov- 
Smirnov (Z) at 95% CI, the response distribution (P) at 
50%, and error of marginal (d) of 5%.27 Based on this 
information, the study population was determined to 
require at least 1.962×0.5 (1–0.5)/ 0.052=384. To avoid 
errors due to the non- response rate, the numbers of 
students selected for the study were increased by 15%. 
Therefore, the total number of students selected for the 
present study was set at 442.

In October 2019, we used the random drawing method 
to select six classes from each grade, then all the students 
in each selected class were included in this survey to 
perform the item analysis and examine a viable factor 
structure. The criterion- related validity and internal 
consistency were also assessed based on this. A total of 
570 nursing undergraduates in the first- to- third grades 
of China Medical University were selected. Equally, 450 
nursing undergraduates in the first- to- third grades of 
Qiqihar Medical University were selected in June 2020 
to verify whether the factor constructs were appropriate 
to the sample. Nursing students in the fourth grade 
have entered the clinical practice stage in the University 
Teaching Hospitals, so they were not included in this 
study. The further selection was based on the exclusion 
criteria: (1) Nursing students who were upgraded from 
professional college to undergraduate course; (2) Partici-
pants of the pilot test and (3) Nursing students who were 
unwilling to participate in the study.

Two weeks later, a repeated measurement was conducted 
using the same questionnaire and 114 (around 20% of 
the students from each grade) participants from three 
different grades of China Medical University to measure 
the test–retest reliability. To confirm whether students 
in the first test were identical to the ones in the second, 
we asked the participants to identify themselves using 
the dedicated number, which was not disclosed to other 
individuals.

Data collection
The questionnaires of the large sample survey included 
the following: (1) General demographic questionnaire, 
which included gender, grade, class and dedicated 
number; (2) The LBQ, which was developed for this 
study and constructed to assess the degree of conformity 
of nursing undergraduates in practice. It included a five- 
point rating questionnaire with 31 items (1=fully disagree, 
2=partly disagree, 3=neither agree nor disagree, 4=partly 

agree, 5=fully agree) and (3) Self- Regulated Learning 
Scale for Undergraduates (SRLS- U),28 which was mainly 
proposed by Zeng in 2010 to measure the learning habits 
and ability of undergraduates. The SRLS- U had 30 items 
using a five- point rating (1=very inconsistent, 2=not consis-
tent, 3=general consistent, 4=basically consistent, 5=very 
consistent). It consisted of five subscales: Self- orientation, 
Learning settings, Learning method, Self- supervision, 
Self- regulation. The scale has been verified and shown 
to have high reliability and validity. Cronbach’s alpha 
coefficient of the SRLS- U was 0.894 in this study. All the 
items of the questionnaire in this survey were described 
in Mandarin.

The nursing undergraduates filled in the question-
naires anonymously under the guidance of the investiga-
tors within 20 min. The questionnaires were collected by 
the investigators, then were checked and numbered one 
by one. Only data for students who provided complete 
responses were analysed. A sample of 523 valid responses 
of China Medical University was left and reflected a valid 
response rate of 91.75%, while a sample of 369 valid 
responses of Qiqihar Medical University was left and 
reflected a valid response rate of 82.00% in the first test. 
The response rate for repeated measurement was 100%.

Similarities and differences between the LBQ and the SRLS-U
Both the SRLS- U and the LBQ took cognitive theory as 
a part of guiding theory to design evaluation tools for 
students’ learning- related behaviours. On the one hand, 
the LBQ was different from the SRLS- U in the classifica-
tion and expression of items. Yet, on the other hand, the 
LBQ set up some clinical problems for nursing under-
graduates and paid more attention to the measurement 
of the whole process of learning.

Patient and public involvement
No patient involved.

Data analysis
Data were analysed using IBM SPSS Statistics V.20.0 
(SPSS) and AMOS V.21.0 (SPSS). A Pearson correla-
tion coefficient was used to calculate the correlation of 
each item with the total questionnaire and the criterion- 
related validity. The Kaiser- Mayer- Olkin (KMO) measure 
for sample adequacy and Bartlett’s test were conducted 
to assess whether the data were appropriate for factor 
analysis. Exploratory factor analysis (EFA) was executed, 
and subsequent estimation used the maximum likelihood 
method of extraction and a promax rotation. Only those 
factors that loaded 0.5 or more were selected as the final 
items.29 The CFA was then conducted to verify whether 
the factor constructs were appropriate to the sample. 
Several fit indices were calculated, root mean square 
residual (RMR), comparative fit index (CFI), goodness- 
of- fit index (GFI), Tucker- Lewis index (TLI), adjusted 
goodness- of- fit index (AGFI), and root mean square error 
of approximation (RMSEA). Reliability was analysed with 
Cronbach’s alpha using the internal consistency method. 
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Excellent internal consistency is present for Cronbach’s 
alpha ≥0.9, good for values >0.8 and <0.90, acceptable for 
values >0.7 and <0.8, and questionable for values >0.6 and 
<0.7.30 Test–retest reliability was used to consider stability. 
If the permissible range of the correlation coefficient in 
test–retest reliability was higher than 0.7, the test–retest 
reliability was considered satisfactory.31

RESULTS
Content validity
Combined with the semistructured interview results 
of 21 nursing undergraduates, 75 items were initially 
designed for the LBQ. After the questionnaire was revised 
according to the feedback of pilot test with 21 nursing 
students, two rounds of Delphi surveys were conducted. 
In the first round of Delphi consultation, the Cr was 
0.870, with the values of Cs and Ca were 0.873, 0.867, 
respectively. The level of consensus ranged from 37.44% 
to 100%, with 19 items falling below 70% for the second 
round of consultation. Furthermore, since 13 items were 
raised to be modified, the research group reviewed each 
and included amendments in the next round as well. The 
second round included 39 items, most of which had met 
consensus with a level of agreement between 76.86% and 
100%. Since most of these items reached consensus, the 
final content of the questionnaire was set and the consul-
tation rounds ended. The latest questionnaire contained 
31 items. Each item- level CVI was above 0.80, and scale- 
level CVI was 0.89.

Item analysis
Cronbach’s alpha was used to assess the internal consis-
tency of each item and the LBQ. The Pearson correla-
tion coefficient was used to examine correlations between 
each item’s score and the total score, and items would be 
removed if the correlation coefficient was small (r≤0.30) or 
was insignificant (p>0.05), or if it lowered the Cronbach’s 
alpha of the questionnaire. The procedure was repeated 
until no item could be removed. According to the item- 
level analyses, two items (Q26, Q31) were removed. These 
two items were found to be confusing, and experts also 
suggested deleting poor/emotional wording (‘I often 
feel anxious and lost in study’ and ‘I don't think there 
are many interesting things in the learning process’). The 
Cronbach’s alpha of the LBQ was increased from 0.925 to 
0.936. As a result, 29 items were further refined in EFA. 
For details see online supplemental file 3.

Construct validity
EFA was conducted on 29 items of the LBQ, which revealed 
the presence of four factors according to the Kaiser crite-
rion with factor loadings higher than 0.5. The criterion 
for the four factor cut- off was based on the eigenvalue 
greater than 1, and the four loadings of each factor were 
8.935, 1.953, 1.417, and 1.021, respectively. For details see 
online supplemental file 4. Six items (Q1, Q2, Q18, Q19, 
Q25 and Q27) were excluded from further analysis due to 

loading less than 0.5. The loading of Q14, ‘My ability to 
decision- making, analysis, and thinking has been greatly 
improved in school, which makes me very satisfied’, on 
both factors 1 and 4 were higher than 0.5. Still, the differ-
ence was less than 0.2, indicating that there were differ-
ences in the classification of this item, which ought to be 
eliminated if it did not meet the statistical requirements. 
But considering the representativeness of this item to the 
expected measurement content of the questionnaire and 
its influence on the structure of the questionnaire, the 
expert opinion was finally reserved. Considering that Q14 
was more inclined to the concept of learning satisfaction 
in content, it can be further verified by increasing the 
sample size in the future. The remaining 23 items in the 
final version of the questionnaire were evaluated using 
EFA with the maximum likelihood method of extraction 
and a promax rotation. The KMO measure of sampling 
adequacy of the LBQ was 0.94, and the Bartlett Test of 
Sphericity reached statistical significance (p<0.001). 
These results supported the factor ability of the correla-
tion matrix. The four factors explained a total of 57.85% 
of the variance.

Given the four factors derived from EFA, an interpre-
tation focusing on higher factor loading items of each 
factor was performed. Factor 1 was labelled as ‘strategy’, 
as it consisted of seven items related to ‘specific processes 
or skills used to solve learning problems’. Factor 2 is 
composed of six items related to learning objectives and 
learning psychology, which can reflect learners’ attitudes. 
Therefore, factor 2 was labelled as ‘attitude’. Factor 3 was 
labelled as ‘motivation’ because it contained five items 
related to learning interests and learning in life. Finally, 
the five items in factor 4 included aspects with regard to 
learning outcomes and capacity enhancement, and this 
factor was labelled as ‘degree of satisfaction’. Item- total 
correlations were between 0.538 and 0.762, and all the 
p- value was less than 0.05. Loadings and factor structure 
of the items, percentage of variance explained by each 
factor, and item- total correlations are shown in table 1.

Construct validity
Confirmatory factor analysis (CFA) was performed to 
test the validity of the correlated four- factor measure-
ment model based on EFA. Figure 3 presented the final 
factor structural model of the CFA. At the initial stage, 
the unidimensional check implied the removal of 4 items 
(Q3, Q7, Q24 and Q28) to meet the criteria. Finally, all 
the items demonstrated a good fit within each factor. 
The final model revealed a good fit to the data (χ2/
df=1.866, RMR=0.037, CFI=0.950, GFI=0.929, TLI=0.941, 
AGFI=0.907 and RMSEA=0.049). This analysis provided 
empirical evidence to consider the LBQ as a second- order 
construct with four correlated but distinct dimensions.

Criterion-related validity
We performed a correlation analysis to compare the LBQ 
with the five subscales from the SRLS- U to confirm the 
criterion- related validity of the LBQ. Table 2 displays the 
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calculated correlation coefficients, which confirmed a 
good criterion- related validity of the LBQ for SRLS- U.

Reliability
The reliability of the questionnaire was computed by 
internal consistency (Cronbach’s alphas) and test–retest 
reliability. The total Cronbach’s alpha of the question-
naire was 0.936, and the Cronbach’s alphas for the four 

factors were 0.828, 0.826, 0.804 and 0.805, respectively. 
The test–retest reliability of the four factors were 0.886, 
0.904, 0.852 and 0.875. The total test–retest reliability of 
the questionnaire was 0.942 (p<0.01).

Table 1 Exploratory factor analysis of the Learning Behaviour Questionnaire in undergraduate nursing students

Item

Factor loadings Item- total

1 2 3 4 Correlations

Strategy

3.I can make a comparative analysis of the main points of my knowledge 0.711 0.669

6.Usually, I will make study plans to acquire knowledge according to my 
study progress and efficiency

0.706 0.677

28.I can adjust my learning method according to the learning effect and 
clinical events

0.686 0.429

29.I have a comprehensive ability to summarise a wide range of nursing 
related readings into a systematic knowledge

0.683 0.639

13.I can recognise my strengths and weaknesses in nursing learning 0.653 0.675

17.I can choose my learning methods according to different learning 
contents

0.649 0.651

11.I think my current learning method is very suitable for my current situation 0.570 0.637

Attitude

10.I think I should take the initiative to ask the teacher or others for advice 
when I have problems in nursing study

0.710 0.658

12.I think learning is not only for examination but also for mastering nursing- 
related knowledge and skills

0.657 0.609

23.I think communicating with other majors is helpful to enrich my learning 
experience

0.614 0.667

30.I think when I don't understand an important point, I should relearn until 
understand it

0.601 0.682

24.I know very well that the purpose of my study is to improve my ability 0.577 0.626

4.I think that study is my first task in college 0.569 0.543

Motivation

21.I want to devote myself to nursing- related work 0.762 0.462

15.I often take various methods to obtain new progress in nursing 0.736 0.590

16.I like to associate nursing knowledge with daily life 0.691 0.597

9.I think the nursing profession will have a good salary and social status in 
the future, so I study hard

0.615 0.650

5.I like actively participate in every nursing activity 0.559 0.625

Degree of satisfaction

8.I derive a sense of achievement when I care for patients properly 0.699 0.654

7.It makes me happy to solve some health problems in my life with the 
knowledge of nursing

0.653 0.641

22.I'm satisfied with my great progress after my nursing study 0.627 0.617

20.I have a sense of achievement in taking care of patients and making them 
recover

0.569 0.601

14.My ability to decision- making, analysis and thinking has been greatly 
improved in school, which makes me very satisfied

0.538 0.649

Percentage of variance explained (%) 18.951 15.343 12.282 11.274

Cumulative percentage of variance explained (%) 18.951 34.294 46.576 57.850

Backtranslation was conducted by a bilingual speaker of Chinese and English.
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DISCUSSION
The nursing quality is central to the medical quality 
because most healthcare are provided by nurses. With 
the gradual expansion of nurses’ functions from clinical 
nursing to nursing teaching and research, it is more and 
more important to train high- end nursing talents. The 
quality of their learning behaviour in the student stage 
determines the depth and breadth of their development 
to a great extent.32 Meanwhile, learning behaviour is 
also integral to fostering lifelong learning in the nursing 
profession. In recent years, the learning- related research 
focusing on the nursing students is also growing.33 
However, there is a lack of systematic evaluation tools for 
learning behaviour as a whole. Therefore, it is necessary 
to develop a comprehensive evaluation tool to evaluate 
the learning behaviour of nursing students.

In this study, a comprehensive survey provided data to 
aid in developing and improving the LBQ. The initial 
questionnaire drew on the advice and opinions of nursing 
undergraduates and experts in related fields. At the same 

time, considering the differences of teaching philosophy 
and methods between China and Western countries, the 
LBQ also integrated the influence of group cooperative 
learning and BPL teaching methods on the learning 
behaviour of nursing undergraduates at the beginning 
of design and set up appropriate items. Then gradually 
revised the topic expression and items, until the final LBQ 
included 19 items across four factors (see online supple-
mental file 5 for English version and online supplemental 
file 6 for Chinese version). The final version of the ques-
tionnaire yielded results to show acceptable confirmed 
content, construct and criterion- related validity, stability 
and internal consistency reliability.

The final version of the questionnaire consisted of four 
domains, which were ‘strategy’, ‘attitude’, ‘motivation’ 
and ‘degree of satisfaction’. The four factors matched 
empirical evidence with cognitive learning theory.19 In 
the process of connecting theoretical knowledge with 
professional practice, nursing undergraduates can use 
their cognitive function to actively seek learning strate-
gies through their motivation, correct learning attitudes, 
and self- feedback through learning satisfaction, so as 
to achieve greater learning and promote cognition and 
learning behaviour.

‘Strategy’ (factor 1) is a specific procedure or skill 
used by learners to solve problems or complete tasks.34 
According to constructivist learning theory,35 strategy is 
an active process of processing learning information on 
the basis of original knowledge, which refers to the rules, 
methods, skills and adjustments. The theory emphasises 
the connection between new learning and prior knowl-
edge. On the other hand, students can construct their 
learning behaviour by evaluating their own advantages 
and disadvantages.36 Learning is the product of motiva-
tion and strategy, and learning strategy affects learning 
performance. This factor, which includes generalisation 
of new knowledge, transformation of original knowl-
edge, and regulation or selection of learning methods, is 
fundamental.

‘Attitude’ (factor 2) refers to learners’ stable and lasting 
response to learning, which can adjust students’ learning 
behaviour and affect learning effectiveness.37 The sugges-
tion of expert consultation was also to emphasise the 

Figure 3 Confirmatory factor analysis of the Learning 
Behaviour Questionnaire in undergraduate nursing students.

Table 2 Correlation coefficients between the LBQ and the self- regulated learning scale for undergraduates

Factors

SRLS- U

Self- orientation Learning settings Learning method Self- supervision Self- regulation

Strategy 0.723* 0.736* 0.693* 0.692* 0.699*

Attitude 0.733* 0.643* 0.597* 0.672* 0.673*

Motivation 0.741* 0.632* 0.544* 0.674* 0.704*

Degree of satisfaction 0.697* 0.724* 0.676* 0.727* 0.667*

Total LBQ (19 items) 0.837* 0.786* 0.762* 0.757* 0.742*

*P<0.01.
LBQ, Learning Behaviour Questionnaire; SRLS- U, Self- Regulated Learning Scale for Undergraduates.

https://dx.doi.org/10.1136/bmjopen-2020-043711
https://dx.doi.org/10.1136/bmjopen-2020-043711
https://dx.doi.org/10.1136/bmjopen-2020-043711
https://dx.doi.org/10.1136/bmjopen-2020-043711
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importance of hard study to enhance learning behaviour, 
and that one of the fundamental ways to improve learning 
behaviour is to cultivate students’ serious attitude towards 
learning. Using appropriate strategies can significantly 
improve learners’ attitude and achieve the purpose of 
enhancing learning behaviour.38 For example, ‘take the 
initiative to ask the teacher or others for advice when I 
have problems’ or ‘relearn until understand it’ can reflect 
the attitude of learners. Attitude is a powerful precursor 
of students’ learning behaviour input. One of the 
important points is that it is based on cognition and has 
certain stability.39 40 In consequence, to understand the 
thoughts of nursing undergraduates on learning and the 
ways to solve the problems, we can evaluate their learning 
attitude meticulously and comprehensively.

‘Motivation’ (factor 3) refers to an individual’s strong 
psychological tendency towards learning activities, which 
is the most endogenous power to influence individual 
behaviour.41 It bore a significant impact on learning 
behaviour.42 43 A keen motivation in learning is often 
accompanied by a positive learning attitude and can posi-
tively stimulate learning behaviour.44 Consequently, the 
study explored the motivation of nursing undergradu-
ates in- depth in the interview. We found that the fierce 
competition among peers, the sense of achievement in 
acquiring knowledge, the professional prospect and the 
sense of social responsibility are the main sources of 
promoting learning motivation. For example, the item ‘I 
think the nursing profession will have a good salary and 
social status in the future, so I study hard’ provides an 
opportunity to evaluate the career prospects of nursing, 
which is highly targeted for nursing students. Moreover, 
the items on ‘Motivation’ are more concise than other 
inventories, like work preference inventory, a widely used 
evaluation to assess intrinsic and extrinsic motivation.45 
In the LBQ, ‘Task involvement’ was described as Q5 as 
an important part of WPI (Work Preference Inventory), 
while ‘Curiosity’ was expressed as Q9.

‘Degree of satisfaction’ (factor 4) refers to individuals’ 
perception of the interaction between their curriculum 
learning ability and learning effectiveness.46 Nursing 
students’ learning satisfaction was unique to the indi-
vidual and changed over time, which may rang from 
short- lived to sustained, and from moderate to vigorous.47 
Learning satisfaction can be significantly improved 
through social support and acceptance into the learning 
behaviour construction process.48 Satisfaction is a two- way 
indicator, so whether nursing students are recognised 
in clinical practice and whether they are satisfied with 
themselves are two essential aspects of this dimension. 
The item ‘I have a sense of achievement in taking care of 
patients and making them recover’ provided a good eval-
uation for the sense of achievement of nursing patients in 
clinical nursing practice. In addition, a number of satis-
faction scales have been designed. For example, nursing 
students’ satisfaction scale measures the college students’ 
satisfaction with education from the aspects of curriculum 
and teaching, professional social interaction and learning 

environment.49 However, such scales ignore the sense of 
gain and satisfaction of nursing students in clinical prac-
tice. LBQ makes up for this deficiency.

This study has some limitations. Learning behaviour 
is not only influenced by individual differences but also 
has a cultural background. Therefore, this questionnaire 
may lack cultural adjustments when exploring personal 
learning behaviour within different cultural backgrounds. 
In addition, this questionnaire is based on the current 
situation of the gender ratio of nursing students in China; 
that is, female students still occupy the majority of the 
proportion. When the ratio of boys to girls changes, the 
research results may need to be further explored. Finally, 
when applied to students with other educational levels, 
the universal adaptability of this questionnaire needs to 
be further determined.

CONCLUSION
Learning behaviour is an essential area of study in the field 
of pedagogy. This study developed an available tool for 
measuring nursing undergraduates’ attitudes to learning 
behaviour. In this investigation, the LBQ for undergrad-
uate nursing students was divided into four dimensions: 
strategy, attitude, motivation and degree of satisfaction. 
This study provided sufficient evidence for the reliability 
and validity of LBQ in evaluating the learning behaviour 
of nursing undergraduates. Therefore, it is suggested 
that researchers engaged in nursing education should 
use LBQ or apply it to the teaching evaluation of under-
graduate nursing students, so as to further promote the 
teaching research of undergraduate nursing students.
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