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Abstract

Background: In medical sciences, commitment to lifelong learning has been expressed as an important element.
Today, due to the rapid development of medical information and technology, lifelong learning is critical for safe
medical care and development in medical research. JeffSPLL is one of the scales for measuring lifelong learning
among the staff of medical sciences that has never been used in Iran.

Objectives: The aim of the present study was to determine the factor structure and reliability of the Persian
version of JeffSPLL among Persian-speaking staff of universities of medical sciences in Iran.

Methods: This study was a cross-sectional study, methodologically, that was conducted in 2012-2013. In this
study, 210 staff members of Birjand University of Medical Sciences were selected. Data collection tool was the
Persian version of JeffSPLL. To investigate the factor structure of this tool, confirmatory factor analysis was used
and to evaluate the model fit, goodness-of-fit indices, root mean square error of approximation (RMSEA), the
ratio of chi-square to the degree of freedom associated with it, comparative fit index (CFI), and root mean square
residual (RMR) were used. To investigate the reliability of tool, Cronbach's alpha was employed. Data analysis
was conducted using LISRELS.8 and SPSS 20 software.

Results: Confirmatory factor analysis showed that RMSEA was close to 0.1, and CFI and GFI were close to one.
Therefore, four-factor model was appropriate. Cronbach's alpha was 0.92 for the whole tool and it was between
0.82 and 0.89 for subscales.

Conclusion: The present study verified the four-factor structure of the 19-item Persian version of JeffSPLL that
included professional learning beliefs and motivation, scholarly activities, attention to learning opportunities, and
technical skills in information seeking among the staff. In addition, this tool has acceptable reliability. Therefore,
it was appropriate to assess lifelong learning in the Persian-speaking staff population.

Keywords: Factor Structure; Reliability; JeffSPLL

1. Introduction

Learning is an integral part of life and it means to accumulate, think, contemplate, and use complex knowledge,
attitudes and skills, such that it enables the person or group to have an active adaptation to the changing environment
(1, 2). We are living in a rapidly changing world with social, economic, and political complexities that require
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adaptation via getting quick insights, skills and new knowledge. An individual will not be able to encounter life
challenges unless they become continuous learners, and society will not be sustainable unless it is a learning society
(3). Learning is critical to improve the quality of life and lifelong learning assists sustainable development (4).
Nowadays, considering rapid changes in technology and global competition paying attention to human resources,
lifelong learning is not a novice concept and this idea has existed in many cultures, societies and religions. Lifelong
learning is a priority for UNESCO (United Nations Educational, Scientific and Cultural Organization) that has been
determined by member countries including Iran to promote the right to education for any person. Lifelong learning
for all, as a leading concept and guiding principle, plays an important role in the development and improvement of
education (5). Lifelong learning is the acquisition of knowledge, skills, attitudes, and values based on a general
desire for perceiving and learning the surrounding concepts, and learning is a complex multi-dimensional social
process. Learning, mostly takes place with or through others. Our learning has been included in a developing form
throughout our lives, from home, society, and school to the work environment and the wider world (learning leads to
a change in our behavior or attitude as an individual or group to the extent we are active). Lifelong learning is the
development of human abilities through continuous support that motivates and strengthens people to acquire
knowledge, values, and skills and to perceive whatever they need in their lives (6). In medical sciences, commitment
to lifelong learning has been expressed as an important element. Today, due to the rapid development of medical
information and technologies, lifelong learning is critical for safe medical care and development in medical research
and biotechnological development, especially in clinical medicine (1, 7). In addition, effective human resource
training is one of the main duties of universities. Staff of every university are considered as the precious capital of
each nation and considering their academic, research and cultural training, is of significant importance. In addition,
proper planning in their education is one of the main duties of universities, since one of the factors of economic,
social, and cultural development is comprehensive expansion of the training and education of expert and efficient
human resources. The necessity of reviewing the educational programs of the staff of medical universities has been
emphasized in response to the rapid changes occurring in the healthcare environment. All staffs of universities of
medical sciences, including nurses and physicians should be trained such that they become capable of providing
effective care in today's complex healthcare systems. However, despite the emphasis on lifelong learning, there is no
general accepted definition. Lifelong learning is a complex and multi-dimensional concept (8, 9). One of the
definitions of lifelong learning suggested by the European Lifelong Learning Initiative is as follows: "Lifelong
learning is the development of human potentials through a continuous supportive process that prepares people to
acquire knowledge, values and skills as well as learning they require through their lives, and stimulates them
through confidence, creativity, and pleasure they employ in all roles, conditions, and environments. Another
definition for lifelong learning is "a concept that includes a set of self-initiating activities (behavioral) and
information seeking skills (ability) that activate a sustainable motivation in people for learning and the ability to
know their learning needs (metacognition) (1, 10). In this regard, Crowther states that in lifelong learning, the person
learns how to learn (11). In the texts related to lifelong learning, Brahmi employs this term as learning how to learn
and learning through life (12). From the lifelong learning viewpoint, the staff should be equipped with lifelong
learning skills, information literacy, learning how to learn and searching in information resources. In addition,
related universities and organizations should provide the grounds to strengthen the learning process and assist the
staff to establish learning methods in themselves and acquire scientific and information literacy. In the 21 st century,
university officials and planners must work more than ever, since nowadays the major duty of universities is to
provide the backgrounds to realize lifelong learning (13). However, despite the importance of lifelong learning, the
obstacle currently present in Iran is that there is no tool for evaluating lifelong learning of the staff. Hojat et al.
designed the Jefferson Scale of Physician Lifelong Learning (JeffSPLL scale) to measure lifelong learning in
physicians of Jefferson Medical College in the U.S (3). Therefore, we decided to validate the Persian version of this
scale in the present study. In fact, this study sought to answer the question whether the factor structure and internal
consistency of items in JeffSPLL lifelong learning evaluation tool obtained by Hojat et al. is supported for the
Iranian staff.

2. Material and Methods

2.1. Research Type and the Study Population

This is a methodological and validation study conducted in 2013-2014. The statistical population in this study was
all staff of medical sciences working at Birjand University of Medical Sciences. Given that, for factor analysis, 10
persons are required for each question in this study, considering the amount of loss, a sample of 210 staffs was
considered.

2.2. Research Tool

Lifelong learning scale included 19 questions with four choices, and each question was scored between 1 and 4.
Each item was scored in a spectrum of strongly agree (1) to strongly disagree (4). The highest score a subject could
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obtain in this scale was 76 and the lowest score was 19. This tool measures four factors of lifelong learning,
including 1- professional learning beliefs and motivation (items 1, 2, 3, 4, 5, 6, 7, 8, 9) (the highest score=36, the
lowest score=9), scholarly activities (items 10, 11, 12, 13) (the highest score=20, the lowest score=5), attention to
learning opportunities (items 14, 15, 16, 17) (the highest score=12, the lowest score=3), and technical skills in
information seeking (items 18, 19) (the highest score=8, the lowest score= 2) (1, 10). The validity and reliability of
the Persian version of the lifelong learning scale was approved by Hojat et al. in Jefferson Medical College in the
U.S. (3). Since one of the designers of this scale (Hojat MR) was a native Persian speaker, he was asked to send the
Persian version of this scale for the authors. In addition, the Persian version was approved using content and formal
validity by the research team and several experts and relevant specialists and staff. To determine content and formal
validity, the qualitative method was used such that the Persian version of this scale was given to 10 experts
associated with the research subject and 10 members of staff who are qualified for the research. Then, their views on
simplicity, relevance and clarity, the level of difficulty, inappropriateness and ambiguity were collected based on
which required corrections were made.

2.3. Data Collection

To collect data, first, subjects were identified and objectives of the study were explained for them. In instance of
their consent to participate the study, first, their demographic details were collected and then, JeffSPLL
questionnaire was filled by the participants.

2.4. Research Ethics

The present study was approved by the Ethics Committee of Birjand University of Medical Sciences. Participants
were assured of confidentiality of information and providing the presentation of the results in general and their
satisfaction to participate in the study was obtained.

2.5. Statistical Analysis

To verify the validity and reliability of the questionnaire, confirmatory factor analysis and Cronbach's alpha were
employed respectively. Using LISRELS.8, confirmatory factor analysis was conducted on four-factor model of
JeffSPLL, and reliability of the questionnaire was assessed using IBM©O SPSS© Statistics version 20 (IBM© Corp.,
Armonk, NY, USA). Maximum likelihood method was used for model estimation and goodness-of-fit indices were
used for model fit evaluation. In estimating factor analysis model, the underlying assumptions are, 1- the sample size
is sufficient. Since the number of parameters on factor analysis model is always high, a sufficient sample size is
required to estimate the parameters of model. In general, the larger the sample size, the better. 2- Data distribution
should be normal. 3- Before conducting factor analysis, Kaiser-Meyer-Olkin (KMO) Statistic should be calculated
to ensure sampling adequacy. KMO of over 0.8 shows the sampling adequacy. In addition, Bartlett's test of
Sphericity was conducted to ensure the justification of factoring. In instance of rejecting the null hypothesis,
factoring could be justified (14, 15). Confirmatory factor analysis is part of the measuring model that deals with the
relations between observed variables and subscales (latent variables) (16). To check the model fit, various indices of
fit and structure coefficients of model were used. Fit indices employed, included goodness-of-fit (GFI), root mean
square error of approximation (RMSEA), Chi-square and the degree of freedom associated with it, comparative fit
index (CFI), and root mean square residual (RMR) that are usually used to determine the fit of confirmatory factor
analysis (17). It is worth mentioning that RMSEA index of <0.06 shows the goodness-of-fit, between 0.06 and <0.08
shows reasonable and acceptable fit, between 0.08 and >1 shows medium fit and over 1 shows weak fit of the
model. RMR of <0.08 shows goodness of fit. GFI and CFI of over 0.9 show good fit. The ratio of Chi-square to the
degree of freedom lower than five is acceptable and lower than 3 is good (18). If the factor loading of each item with
its structure (subscale) is higher than 0.4, it is of required accuracy for measurement. If the items of subscales under
study have factor loading of less than 0.04, they are not of necessary significance for measurement and therefore, it
is suggested to delete them.

3. Results

In this study, 206 staffs of Birjand University of Medical Sciences filled JeffSPLL questionnaire. However, due to
the incomplete responses of some of the participants, finally, data related to 171 subjects were statistically analyzed.
Mean age of the staff was 35.78+8.04. The mean total score of lifelong learning and four subscales of professional
learning beliefs and motivation, scholarly activities, attention to learning opportunities, and technical skills in
information seeking in the staff, were obtained to be 30.71£3.89, 9.70+3.94, 11.40+2.65, and 6.26%1.46
respectively. In line with factor structure analysis of JeffSPLL, KMO was calculated to assure the sampling
adequacy. In addition, to investigate data correlation matrix being non-zero in the population or in other words, to
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find the justification of factoring, Bartlett's test of sphericity was conducted. Since KMO was over 0.879 (0.8), and
the null hypothesis in Bartlett's test of sphericity with statistic of 1785.841 was rejected at 1%, the sample is
adequate and factoring could be justified. Table 1 shows the obtained indices for this model. RMSEA index was
close to 0.1 and CFI and GFI indices were close to one. Therefore, the model fit is good. In confirmatory factor
analysis, to investigate the validity of questionnaire, maximum likelihood method was used for estimating the model
and the following indices were used for model fit: Goodness-of-fit index (GFI), root mean square error of
approximation (RMSEA), Chi-square and the degree of freedom associated with it, comparative fit index (CFI), and
remained mean root (RMR). In order to investigate about the validity of the four-factor model, a CFA was done. The
results of CFA demonstrated that the first model was not good, so it was required to do some corrections on it. The
two CFA models are as follows:
1) Model 1: This model was conducted according to the four-factor model of the JeffSPLL scale. As can be
seen in Table 1, the indices obtained for this model are (3*/df=3.26, RMR=0.07, RMSEA=0.12,
GFI=0.77, CF1=0.93). These results indicate that the model fit is not good.
2) Model 2: In this model, considering the proposed correction indices, a connection was made between
questions 7 and 9 from the first item and questions 10 nd 11 from the second item. As can be seen in
Table 1, the indices obtained for this model are (y*/df=2.63, RMR=0.07, RMSEA=0.09, GFI=0.81,
CFI1=0.94). The obtained indices for the second model show improvement in model fit.
Table 2 shows the standardized factor loadings (beta coefficients). In this table, standardized factor loadings,
squared standardized factor loadings (squared multiple correlation coefficient) and t-statistic related to each variable
were considered in factor analysis model.

Table 1. A comparison of various models based on goodness-of-fit indices

Fitindex | y¥df | RMR | RMSEA | GFI | CFI | AIC
Model 1 | 3.26 | 0.07 | 0.12 0.77 | 0.93 | 565.08
Model 2 | 2.63 | 0.07 | 0.09 0.81 | 0.94 | 471.28
Table 2. Standard factor loading, standard error and squared correlation of items in JeffSPLL questionnaire
Subscale Question | Standardized factor Estimated Squared multiple
loading standard error correlation coefficient
Professional learning beliefs and 1 0.70 0.39 0.49
motivation 2 0.80 0.36 0.64
3 0.74 0.35 0.55
3 0.69 0.45 0.47
5 0.65 0.40 0.43
6 0.72 0.41 0.52
7 0.50 0.58 0.25
8 0.70 0.44 0.48
9 0.45 0.77 0.20
Scholarly activities 10 0.73 0.61 0.53
11 0.73 0.67 0.53
12 0.89 0.41 0.80
13 0.77 0.57 0.59
Attention to learning opportunities 14 0.77 0.56 0.60
15 0.73 0.57 0.53
16 0.68 0.60 0.46
17 0.75 0.50 0.56
Technical skills in information 18 0.94 0.26 0.88
seeking among the staff 19 0.86 0.40 0.74

Squared multiple correlation shows a percent of variance of obvious variables that is justified by the factor. A higher
factor loading has a higher squared correlation. In each subscale, a higher standard factor loading shows that the
related item is a better indicator of that subscale. Results indicate that in all subscales of professional learning beliefs
and motivation, scholarly activities, attention to learning opportunities, and technical skills in information seeking,
all items have a factor loading of over 0.4. In addition, t-statistic related to numerical items is higher than 1.96.
Therefore, there is no need to delete any of the items. However, it appears that in the subscale of professional
learning beliefs and motivation, items 1, 2, 3, 6, and 8 have been better indicators of this subscale. In the subscale of
scholarly activities, items 12 and 13, in the subscale of attention to learning opportunities, items 14, 15 and 16, and
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in the subscale of technical skills in information seeking, item 18 were a better indicator of the related subscale.
Therefore, this study verified the four-factor structure of JeffSPLL in the sample of Iranian members of staff. To
investigate the reliability of JeffSPLL questionnaire, Cronbach's alpha was used. Cronbach’s alpha for the whole
questionnaire was 0.92, for subscale of professional learning beliefs and motivation, it was 0.87, for scholarly
activities, it was 0.87, for attention to learning opportunities, it was 0.82 and for technical skills in information
seeking it was 0.89.

4. Discussion

Findings of this study showed that the subscales extracted from data related to the Persian version of JeffSPLL-MS
tool perfectly match the original version. According to the results of confirmatory factor analysis, GFI, RMSEA, and
CFT indices are 0.81, 0.09, and 0.94 respectively and this shows the goodness-of-fit. Therefore, it could be
concluded that the study by Hojat et al. on providing a tool to measure lifelong learning has been fruitful (3) and this
questionnaire is a useful and valid tool that can evaluate lifelong learning. As proposed by Hojat et al., the factor
structure of the Persian version of JeffSPLL is also four-factor, and these factors include the subscales of
professional learning beliefs and motivation, scholarly activities, attention to learning opportunities, and technical
skills in information seeking (3). In the present study, all items have a factor loading of over 0.4 and therefore, none
of them were deleted. In the original form, in the subscale of professional learning beliefs and motivation, items 1, 2,
3, and 4 had the highest factor loading and this is relatively similar to the present study. The difference is that in this
study, items 1, 2, 3, 6, and 8 were attributed the highest factor loading. Item 9 had the lowest factor loading in this
subscale in this study and in the main research. In the original form, in the subscale of scholarly activities, items 10,
11, and 12 had the highest factor loadings, while in this study, items 12 and 13 have high factor loadings. In the
subscale of attention to learning opportunities in the original form, item 14 was attributed the highest factor loading;
while in this study, in addition to item 14, item 17 also had a high factor loading. In addition, in the subscale of
technical skills in information seeking in the original form and the present study, item 18 was attributed the highest
factor loading. Findings of the study show that the Persian version of JeffSPLL has a fairly good internal
consistency. Reliability of the tool in the study by Hojat et al. was obtained with Cronbach's alpha of 0.89 (3); while
in this study, the internal consistency was 0.92 for the whole scale. Therefore, since medical education is one of the
developing areas, what is most needed is "learning how to learn." As the spirit of lifelong learning, this could make
it possible for a person to adapt to the rapid changes of the future. Meanwhile, providing a tool for measuring
lifelong learning could be a major step in providing conditions for its establishment. Effective human resource
training is considered as one of the main duties of universities. Staff of every university are considered as the
precious capital of each nation and considering their academic, research and cultural training, is of significant
importance. In addition, proper planning in their education is one of the main duties of the universities, since one of
the factors of economic, social, and cultural development is comprehensive expansion of the training and education
of expert and efficient human resources. The necessity of reviewing the educational programs of the staff of medical
universities has been emphasized in response to the rapid changes occurring in the healthcare environment. All staffs
of universities of medical sciences including nurses and physicians should be trained such that they become capable
of providing effective care in today's complex healthcare systems. Therefore, to meet the urgent need of medical
teams to modern knowledge, those educational methods and techniques should be employed that can promote
lifelong learning, the quality of clinical decision-making, and improve the quality of service delivery (19).
Therefore, providing the Persian version of JeffSPLL will be effective in achieving the above-mentioned objectives.
In connection with research limitations, since the accuracy of subjects in answering questions can be effective on
how they respond, to reduce this limitation and to relatively control it, it was attempted to fill the questionnaire at an
appropriate time and in a proper and calm environment, and to provide the same conditions in terms of time and
environment for the staff to complete the questionnaire. It is of other limitations of this study to be confident about
responses provided by subjects. By providing explanations and attracting subjects' attention in this study, it was
attempted to ensure that the subjects were honest in answering the questionnaires and reflecting the facts. However,
since the questionnaires were filled as self-report by the staff, it is possible that in spite of these measures, the
subjects could have hidden some facts, which may have prevented correct response. In addition, since this study is
the first research conducted to investigate validity and reliability of the Persian version of JeffSPLL on the staff of
Birjand University of Medical Sciences, due to the limitations in terms of generalizability, it is suggested to conduct
similar studies in other universities of medical sciences.

5. Conclusions
Findings of this study showed that factor structure and reliability of the Persian version of lifelong learning
measuring tool was verified in staff of Birjand University of Medical Sciences. The applied importance of this study
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is that due to the lack of a valid and reliable tool according to Iranian culture to measure lifelong learning, the tool
investigated in this study appears to be appropriate. It is suggested to conduct more research on its application in
other universities of medical sciences in Iran.
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