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Abstract

Background: Modern healthcare institutions are continuously changing, and Self-Directed Learning (SDL) abilities
are considered a prerequisite for both nursing students and nurses in order to be proactive about these
demanding challenges. To date, no systematic reviews of existing instruments aimed at detecting and critically
evaluating SDL abilities have been published. Therefore, the aims of this review are: 1) identify the instruments for
assessment of SDL abilities among nursing students and nurses; 2) critically evaluate the methodological studies
quality; and 3) compare the psychometric properties of the available instruments.

Methods: A psychometric-systematic-review was performed. CDSR, CINAHL, ERIC, MEDLINE, PROSPERO, SCOPUS
databases were searched without restrictions in time and setting. All primary studies involving nursing students or
nurses, written in English and aimed at validating SDL assessment tools, were included. Studies retrieved were
evaluated according to the COnsensus-based-Standards for the selection of health Measurement-INstruments
(COSMIN) panel. Study inclusion, data extraction and quality assessment were performed by researchers
independently.

Results: Eleven studies were included and four tools based on Knowles's theory have emerged: 1) the Self-Directed
Learning Readiness Scale; 2) the Self-Directed Learning Readiness Scale for Nursing Education; 3) the Self-Rating
Scale of Self-Directed Learning, and 4) the Self-Directed Learning Instrument. A few psychometric properties have
been considered in each study, from two to four out of the ten required. The quality of the methodologies used
was in general, from fair to poor with the exception of one instrument (the Self-Directed-Learning-Instrument). The
psychometric proprieties that emerged across the tools were good in general: the Cronbach a was from 0.73 to
0.91; structural validities have also reported good indexes both in the explorative and in the confirmative factor
analyses.

Conclusions: On the basis of the findings, the Self-Directed-Learning-Instrument can be recommended for the
assessment of SDL abilities among nursing students and nurses, given the excellent methodology quality adopted
in estimating the psychometric properties. However, rigorous study designs aimed at estimating psychometric
properties of tools in wide samples of nursing students and nurses across different stages of professional life, from
undergraduate education to professional maturity, in different cultural, educational, and work settings, are strongly
recommended.
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Background

Modern healthcare institutions are continuously in
motion under the stimuli of different challenges, where
emerging new health problems, the need to implement
new knowledge developed thanks to research and the
required cost-effective interventions are only some
examples [1]. All health-care professionals are required
to be proactive in these changes [2, 3]. How to prepare
and maintain a future workforce capable of dealing with
these rapid changes, using new knowledge [4, 5] thus
functioning as self-directed learners, has been
highlighted in the agenda of both higher educational
institutions (HEIs) [6] and continuing educational
strategies [7]. Specifically, in the nursing discipline, the
increased evidence available as well as the complexity of
patients’ problems, in adjunction to the limited time
devoted to education lasting from three to four years
around the world, have increased the need to evaluate
Self-Directed Learning (SDL). Finding reliable and valid
instruments capable of detecting baseline levels and
subsequent improvements among nursing students or
nurses exposed to different teaching strategies, as well as
to compare effectiveness across different strategies in
undergraduate, advanced and continuing education
agencies, has been established as a priority in the
nursing discipline [6, 7].

Some tools have been developed to evaluate Self-
directed learning (SDL) abilities which have been consid-
ered a prerequisite for both students and health-care
professionals [5, 8]. Dewey [9] was the first scientist who
defined the mission of educational agencies with regard
to the SDL as ‘the individual’s growth’ suggesting that
‘the educator should be the one who guides, but does not
control the process of learning’. Later, Knowles [10]
recognized as the father of the andragogical theory as
the art and the science of adult learning, has defined the
SDL abilities or readiness as:

‘A process in which individuals take the initiative, with
or without the help of others, in diagnosing their learning
needs, formulating learning goals, identifying human and
material resources for learning, choosing and implement-
ing appropriate learning strategies, and evaluating
learning outcomes’ [10].

In the nursing discipline, studies attempting to evaluate
the SDL abilities were performed initially by Crook and
Dixon [11, 12]. From these early studies, researchers’ inter-
est has increased, aiming at identifying SDL abilities and
their development over time [4, 13] also as a consequence
of tailored education strategies adopted [14, 15].

However, despite the increased attention, only three
reviews have been conducted so far [5, 16, 17]. By in-
cluding studies from 1975 to 2002 O’Shea [17] explored
the definitions of SDL available by conceptualizing the
nature of SDL, the implicated learning styles and the
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ability to be self-directed in learning. According to the
findings, a student-centered approach may facilitate an
increase in SDL abilities [17] while no suggestions have
been made with regard to the tools measuring the SDL
abilities.

Murad and Varkey [16], in their overview, which in-
cluded studies from 1980 to 2005, identified the key
principles of SDL: the educator as a facilitator, the iden-
tification of learning needs, the development of learning
objectives, the commitment established with a learning
contract, the identification of resources, the implementa-
tion process, and the learning evaluation. In accordance
with these findings, several educational programmes
applying these principles have been established to date,
but little evidence has been discovered on the effective-
ness of these key principles on SDL abilities [16].
However, also in this study, no suggestions with regard to
the tools measuring SDL abilities, have been recommended.

More recently, Murad and colleagues (2010), in their
systematic review including studies from 1975 to 2009,
analyzed the effectiveness of SDL on knowledge, skills
and attitude improvements. Moderate-quality evidence
was retrieved; in accordance to their findings, SDL is as-
sociated with moderate improvement in knowledge as
compared with traditional methods of teaching [5]. For
this reason, authors have recommended educators to:
involve learners in choosing learning resources and
strategies; consider SDL as an effective strategy for more
advanced learners (e.g. in the last years of nursing or
medical school rather than in basic school); and to
consider SDL when the learning outcome falls in the
knowledge domain [5].

On the basis of the above-mentioned studies, to date
no systematic review on tools aiming at detecting and
critically evaluating SDL abilities have been found in
literature. Therefore, with the intent to cover the gap in
the available literature, the aims of this review are: 1) to
identify instruments evaluating self-directed learning
abilities among nursing students and nurses that have
undergone validation processes; 2) to evaluate critically
the quality of the methods used in ascertaining psycho-
metric properties; and 3) to compare the estimated
psychometric properties of the instruments available.

Methods

Study design

A psychometric systematic reviekw was performed in
2016 on the basis of the following guidelines:

a) the Cochrane Guidelines on Effective Practice and
Organization of Care (EPOC) [18];

b) the Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) statement for systematic
reviews [19];
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¢) The COnsensus-based Standards for the selection of
health status Measurement Instruments (COSMIN)
checklist [20, 21].

The psychometric systematic review protocol was
registered on the international prospective register of
systematic reviews (PROSPERO, registration number:
CRD42016039613).

Data bases and search strategy

On a preliminary basis, the search question was defined
in terms of population, interventions, comparison, out-
comes and study designs (PICOS) [19], as reported in
Table 1.

Then, a systematic search of the literature was per-
formed in the following databases: the Cochrane
Database of Systematic Reviews (CDSR), the Cumulative
Index of Nursing and Allied Health (CINAHL), the
Education Resources Information Centre (ERIC), MED-
LINE, PROSPERO Database (International prospective
register of systematic reviews) and Scopus. Grey literature
was also searched via Google, aiming at retrieving poten-
tial studies. No restriction with regards to time, setting
and language was applied.

The following research terms were used: nursing
student, nurse, nurs* professional, assessment, as-
sess*, evaluation, tool, self-directed learning, combined as
MESH and text words as reported in Table 2.

For each included study, a) the reference list, and b)
the descendant citations were checked using the Scopus
database.

The search strategy was developed and performed in
January 2016 (1st January 1970-31th January 2016) and
repeated in May 2016 (1st January 2016 - 31th May
2016) by a researcher author (LC) and checked by a
second researcher (VB). Some authors [13, 22] were also
contacted via email aiming at exploring the availability
of unpublished studies.

Table 1 Search questions

Population Nursing student, nurse, nurs*

Intervention Assessment, assess*, evaluation, tool, instrument
Comparison None

Outcome Measures of self-directed learning

Study Psychometric or validation studies

Randomized studies
Non-randomized studies

Prospective and retrospective studies
Cohort studies

Case-control studies

Cross-sectional studies

Before and after comparison studies
Observational studies

Surveys

Legend: PICOS Population, Intervention, Comparison, Outcome Study
*All words with root "nurs" or "assess"
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Table 2 Search strategy

Database  Search strategy

CDSR “self-directed learning”

CINAHL (“self-directed learning” AND (nurse OR nursing OR
professional) AND (assessment OR evaluation OR tool OR
instrument))

ERIC ((nursing students OR nurse professionals OR nurse OR
nursing) AND (self-directed learning) AND (evaluation OR
assessment OR tool OR instrument))

MEDLINE (“self-directed learning” AND (assessment OR evaluation OR
assess* OR tool OR instrument) AND (nurs* OR nurse OR
nursing) AND (professional OR student))

PROSPERO  “self-directed learning”

SCOPUS ((nursing students OR nurse professionals OR nurse OR

nursing) AND (self directed learning) AND (evaluation OR
assessment OR tool OR instrument))

Legend: CDSR Cochrane Database of Systematic Reviews, CINAHL Cumulative
Index to Nursing and Allied Health, ERIC Education Resources Information
Centre, MEDLINE U.S. National Library of Medicine, PROSPERO International
Prospective Register of Systematic Reviews — Centre for Review and
Dissemination University of York SCOPUS Bibliographic database by Elsevier

Study selection
All primary studies involving nursing students and
nurses, aimed at validating the SDL instruments, were
eligible. Included were those 1) primary studies using
quantitative methods, 2) those describing psychometric
properties of tools’ measuring SDL abilities, or 3) those
reporting SDL tool validity data in specific manuscript
sections (e.g. data collection process) as randomized or
non-randomized studies (before and after comparison,
prospective and retrospective cohort, case-control, and
cross-sectional), observational studies and surveys, and
4) published in English.

Thus, excluded were those studies 1) adopting qualita-
tive methods, 2) not reporting data on psychometric prop-
erties of the SDL tool adopted, and 3) not accessible.

Search outcomes
Researchers read carefully the titles and the abstracts of
the eligible studies, analysing each of them against the
inclusion and the exclusion criteria. When both the title
and the abstract were unclear, researchers retrieved and
read the full texts, as well as contacting authors, e.g.
Kocaman and colleagues [13], who provided data
requested. Those eligible studies published by one or
more researchers performing this psychometric system-
atic review were read and checked against the inclusion
criteria by a researcher not involved in the publication.
The process was conducted preliminarily in an inde-
pendent fashion, then researchers agreed upon the study
to be included; any disagreement was resolved through
discussion among the researchers. The inter-rater agree-
ment for the inclusion of the full texts was assessed and
Kappa =0.739 (p < 0.001) emerged showing a substantial
strength of agreement between reviewers [23].


http://www.crd.york.ac.uk/prospero/
http://www.crd.york.ac.uk/prospero/
https://en.wikipedia.org/wiki/Bibliographic_database

Cadorin et al. BMC Medical Education (2017) 17:229

Databases provided 403 records; from this initial list,
145 were removed given that they were duplicates while
227 were excluded according to the inclusion and the
exclusion criteria. Thus, a total of 31 studies remained
eligible; 17 were subsequently excluded because they
were not relevant to the research objectives while one
study that emerged from the reference list was added.
With regard to the remaining 15 studies, four were
excluded [2, 24—-26] given that instrument validation was
not among the study aims. Consequently, a total of 11
studies were included as reported in Fig. 1.

Quality appraisal

The methodological quality of the studies included was
assessed by using the COSMIN checklist [20, 21]. The
so-called ‘Step 2" according to the COSMIN checklist
was firstly considered to determine whether the statis-
tical method used in the study was based on Classical
Test Theory (CTT) or Item Response Theory (IRT).
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Then the methodological quality used by each study in
estimating the psychometric properties (by 5-18 items)
was evaluated: internal consistency, reliability, measure-
ment error, content validity, structural validity, hypoth-
esis testing, cross-cultural validity, criterion validity and
responsiveness [21]. Each item included in the above-
mentioned boxes is based on a four-point Likert scale
(from poor to excellent) [27].

The evaluation was performed in couples, in two rounds,
by reading and re-reading the studies included; in the first
round, there was an independent evaluation, in the second
by comparing the findings. Those studies performed by re-
searchers (see authors) were evaluated by a third researcher
as an external reviewer. Disagreements were discussed and
resolved with discussion among researchers or by involving
an external supervisor (statistician). Correlations of the
scores attributed to each item and in each box of the
COSMIN checklist by each couple of researchers, was
assessed by calculating the Spearman’ coefficient (ry).

— Records identified in CDSR
(n=1), CINAHL (Ebsco) (n = 57), ERIC (n = 27),
é MEDLINE (Pubmed), (n = 118)
S SCOPUS (n = 201), PROSPERO (n = 0)
£
<
7]
2=
— Y
Records after duplicates removed Duplicates
(n=258) (n = 146)
0
<
'E Records excluded
[ 4 (n=227)
a Records screened Main reasons: not abstract (n =
(n - 258) 52), not primary studies (n = 4),
not validation SDL instrument
studies (n = 167); qualitative
— studies (n=4)
Full-text articles assessed
> for eligibility Full-text articles excluded
E (n=31) not reporting SDL tool
%" validity data
(n=17)
A,
Studies included
(n=14)
o . .
2 Studies identified
% from the reference
- 5
= list
(n=1)
J Studies included Studies excluded
(n=15) > after analysis
(n=4)
v
Studies included
(n=11)
Self-Directed learning
instruments emerged
(n=4)
Fig. 1 Flow Diagram according to Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA [19])
J
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Findings reported from strength to excellent agreement
(box A: r,=0.902, p = < 0.001; box E: r;=0.819, p = 0.013).

Data extraction and synthesis

Data was extracted using a predesigned and piloted
template including the following variables: 1) identifi-
cation of the study (author, title, citation), country/
countries where the study was performed and the
year(s); 2) theoretical model on which the tool was
based; 3) SDL instrument features (e.g. items, dimen-
sions, metrics [e.g. Likert scale from 1 to 5] and lan-
guage); 4) characteristics of the study (aim, study
design, sampling methods used and data collection
process [e.g. self-administration of the tool] and when
the data collection was performed); 5) participants
and response rate; female proportion and age of
participants; 6) psychometric properties of the instru-
ments according to the COSMIN checklist [20, 21],
and 7) summary of the COSMIN evaluation emerged
from good to poor [20, 21].

Results

Validated instruments evaluating SDL abilities

A total of 11 studies published between 1985 and
2016 emerged, as reported in Table 3, reporting data
collected from 1978 to 2014. Three studies were
conducted in Italy [28-30], two in Australia [31, 32]
and Taiwan [24, 33], one in Canada [20], China [34],
Japan [3], and United Kingdom [35].

All included studies measured SDL abilities among
nursing students [3, 11, 24, 29-35], by also including reg-
istered nurses [29, 33], and other health-care professionals
such as health-care assistants, paediatric nurses, midwives
and radiology technicians [28, 29].

The sampling method was mainly based on a conveni-
ence sample [24, 28, 29, 31, 34, 35]. However, in two
studies all nursing students of the target population were
included [11, 30], while in one [33], a stratified random
sampling was adopted. In two studies [3, 31] the sam-
pling method adopted was not reported.

Studies have involved from 30 [35] to 7879 [33] partic-
ipants. Four studies [11, 28, 30, 34] have reported a re-
sponse rate ranging from 80 to 100%. When reported,
participants, were in the majority female, from 75 to
97% [3, 11, 28-31, 33, 34], and their age average was
variable, from 18 [33, 34] to 41.2 years [28].

In the above-mentioned studies, four tools based on
Knowles’s andragogic theory emerged as reported in
Table 3: 1) the Self-Directed Learning Readiness Scale
(SDLRS) [11]; 2) the Self-Directed Learning Readiness
Scale for Nursing Education (SDLRSNE) [3, 31, 32], 3)
the Self-Rating Scale of Self-directed Learning (SRSSDL)
[28-30, 35], and 4) the Self-Directed Learning Instru-
ment (SDLI) [24, 33, 34].
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All tools are self-report instruments based upon ei-
ther pencil paper or online format. Only five studies
[3, 24, 28-30] have specified the language of the tool,
which was Italian [28-30] and Chinese [3, 24].

Self-directed learning readiness scale (SDLRS)

The first instrument was the SDLRS tool [11] validated
previously by Guglielmino in 1977 among US university
students and composed of 57 Likert-type items (from 1
— strongly disagree; to 5 — strongly agree), thus resulting
in a score ranging from 57 to 285 [11]: the higher scores
indicate higher SDL abilities.

In developing the tool, Guglielmino [22] established eight
dimensions of the SDLRS (the items distribution is not
available): openness to learning opportunities; self-concept
as an effective learner; initiative and independence in learn-
ing; informed acceptance of responsibility for one’s own
learning; love of learning; creativity; positive orientation to
the future; ability to use basic study skills; and problem-
solving skills. In his following validation among nursing
students, Crook [11] did not report the dimensions of
the instrument, whether they were different to the
original or not.

Self-directed learning readiness scale for nursing education
(SDLRSNE)

The second instrument was the Self-Directed Learning
Readiness Scale for Nursing Education (SDLRSNE)
[3, 31, 32] developed and validated by Fisher in 2001
among nursing students at the University of Sydney,
Australia. It was composed of 40 items categorized into
three dimensions: self-management (13 items); desire for
learning (12 items); and self-control (15 items). Four items
were negatively phrased. The response for each item was
rated using a five-point Likert scale (from 1 — strongly dis-
agree, to 5 — strongly agree) with a range of total scores
from 40 to 200. A total score > 150 was set as a cut-off in-
dicating SDL readiness [32]. Subsequently, the factor
structure was re-examined [31] and validated among Japa-
nese nursing students [3].

Self-rating scale of self-directed learning (SRSSDL)

The third instrument was the Self-Rating Scale of Self-
Directed Learning (SRSSDL). Williamson [35] developed
and validated this tool in a sample of nursing students at
Thames Valley University, UK. The SRSSDL consists of 60
items categorized into five dimensions: awareness (12 items);
learning strategies (12 items); learning activities (12 items);
evaluation (12 items); and interpersonal skills (12 items) [35].
The responses for each item are rated using a five-point
Likert type scale (5 = always, 1 = never). The score may range
from 60 to 300 indicating respondents’ level of SDL abilities:
low level (60—140); moderate level (141-220); and high level
(221-300). The tool has been subsequently validated in the



Page 6 of 13

Cadorin et al. BMC Medical Education (2017) 17:229

O SW3Y /61 ‘SA|mouy 9%06/51U3pNIs BulsINu g7y [0€] “[e 39 uLiopeD
SIeak /€ obeiane by

%C'S/L oo 010¢-600¢
06G/9 /SIUSPNIS 21e9K UOI1D3]|0d ele(
S1Y 89 'SIY Ll INY €S 9dUBlUBAUOD :Bujduies 1ASSYS UOISISA Aey|
SN0 935 G/6| ‘SOMOU 'suSpNIS BuIsSINU 781 b8 [PUOIIDS-SSOID tUBISI  UBI[RY| U3 JO 2INIDNJIS JOIDR) Sy 21eN[eAd O [6¢] “|e 19 ulopeD

sleak 7' |y obeiane by
%568 @[eWoS

%G €8/SoNMpPIU
'sasInuU dlielpaed ‘syuelsisse /00 :U0N23||0d el 1ASSYS
21eD-4}[eay ‘sasinu £€ g sajdules 9oUIUSAUOD 93U} JO ADUR3SISUOD [eUISIUI 91BN[RAS O] — ¢
uel|ey| :9benbue sleak ¢t abelane :aby omy :buljdules 7ASSYS 4O AlljigeljR) 159191-159) Ay
aA0qe 995 pauodal 10N 9%001/59sINU | pauodal Jou :ubisag pue AJpIeA [BIN}NJ-SSOID d1eN[eAs O — | [87] “Ie 12 uLopPED
ysi|bu3 :abenbue
00€ 0} 09 WO} :S3100G
9|eds Uy ulod-g
(SIS
|eUOSISdIaIUl ‘UOHEN|RAS ‘SONIAIIDR sieak Gz—0z dbuel @by payodal
Buluiea) ‘saibarens buiuled) pauodal 10U I2puUdD 10U :Jeak uo1D3}|0D e1eQ
'SS9UIBME) DAY SUOISUDUWI pauodal 9oUSIUIAUOD :Bulduies wopbury panun
09 SWY| G/61 ‘SOIMOU J0oU/s1UspNIs buisinu Qg Apnis aandudsap :ubisag 1dSSyS 243 1591 pue dojeaap o) [5€] ‘'uoswelipy - 1ASSHS
Sieak 9'g¢ obelane 26y 107 :uoN23||0D e1e syuapnls buisinu a1enpelb buowe
05£°88 9eUa4 pauodal Jou buldues  pasn usym INSYIAS Y1 JO UOISIDA asauedef ueder
9AOQR 935 G/6| ‘S9IMOUY 9 F2/S1UaPNIS BulsINU 9/ ¢ [PUONDS-550.D :UbISa] 33 JO AlIpIjeA pue ALjIGela4 Y1 aulwexa o  [€] “|e 12 euweAp-ouln4
pauodal Jou :aby
pauodal 10U U9puUdD
pauodal  pauodal 10U UO[RIF0D IR
10U/51U9pN3S Bulsinu pauodal jou :bujdues INSY1aS eljensny
9A0QR 995 pauodal 10N 21enpelbiapun Jeak-siy /7T [BUOND3S-55040 :UBISa] 3U1 JO 2IN32NIIS JOIDB) Y} dUIUIeXS-21 O] [L€] ‘Bury pue Jaysi4
pauodal Jou :abenbueq
002 01 O WOJJ 1591005
9|eds Uy ulod-g
(|oJuod-j|9s ‘buluie) 1o} pauodal Jou @by payodal
211S9p JuaWabeurw-4|as) pauodal 10U U3puUdn) 10U :Jeak uo1D||0d 1R
92JU1 :suoisuswIg pauodal 9oUSIUIAUOD :Buljduies ssaulpeal 13ds eljensny
O SW)| /61 ‘SOMmouy 10U/53ULPNIS BulsINU |07 pauodal Jou :ubisag  Buunseaw uswnisul ue 1ojid pue dojeasp o [z€] “1e 12 Jaysi4 INSHIAS

$123[gNs oAl Ul Jeak-1s.1y

ay) Jo

pua 3y} 1e paAlddal sapeib ‘jooyds ybiy
wioly sapelb Anua ‘Ayndey pue sisad Aqg

pauodal Jou :abenbue SIDUIBI| PRIDAUIP-HIS SB UYDNS SUOHBUILIOU)
G8C 01 /G WOl 1S2100G sieak €7—6| abuel 2By SSOUPSIDUIP-J[3S JO SINSEIW dAIIRUID) (e
9leds Ly Juod-g 0%E6 D[eWa4 6/61-8/61 (UONDIJ|0D B1RJ PUB SYTJS U99M1S] UOIR|D1I0D 94l 159} O] — 7
pauodal Jou suolsuswiq 9%06/2uwelboid Buisinu ayy Ul pauodai jou bulduwies  syuspnis buisinu Jeak-1sily Buowe 1dssys epeue)
/G SWa)|  G/6L ‘So|mouy pa||oJua syuapnIs buisinu €9 pauodal Jou :ubisag 2y Jo AlpijeA aandipald 2yl 91ebnssAul 0] — | [L1] oo SY1as
abenbue| 2buel
21025 pue SOLIDW ‘(JaguUUNnu) Kioay | obe pue (o) Sjewd)  Jeak UOND3||0D elep ‘pPoylRW

SUOISUSWIP ‘(J3quUNu) Swial EREIETEN] ‘31eJ asuodsai/siueddiyed Buljduwies ‘ubisap Apnig (S)wiry ‘Anunod Joyiny |00 ]

(11 =) sonsueIRYd APNIS € ajqel



Page 7 of 13

Cadorin et al. BMC Medical Education (2017) 17:229

Bujuies paidalIg-Ias 4O 3|edS Buney-y9S /7assyS ‘uonesnpl BuisinNN 104 9[edS ssaulpeay bujulea pardaid-4oS INSYIAS ‘9|eds ssaulpeay buiuies paalig-jes

SYTAS ‘WwdwnsU| Buiuiea ] pPa1dalIg-IRs /7dS ‘D2udIdS BuisINN Ul 10[9Ydeg-01-saSINN PaIlsIBay NSF-0I-NY ‘sueidiuydal Abojoipel s1y ‘sasinu paiisibal Ny ‘92uaIdS Jo Jojpydeg Sg ‘buisinN ul 92169Q 91e20ssyY NgY

pauodal Jou :2benbue
2N0Ce 995

pauodal Jou :2benbuen
2N0Ce 995

3s5auly) :=abenbue

001 O3 Q7 WOl :$31005
9|eds Uy ulod-g
(diysuoneyas jeuosiadiaiul
‘BulIolUOW-§9S
‘uonndaxa pue ueld
‘uoneanow buiuies))

pauodal 10N

pauodal 10N

sieak yz-g| abuel 2by

%196 oW

pauodal 10U/(359121-1531)
SyuapNIS buisinu Og'q
95€°66/51UaPN1S BuUISINU 66| e

sieak g'g| abeiane by
%3'¢H el

%S 1/AUSPNIS Sg 68/ pue
SIU9PNIS NAY 76§ ‘siuspnis
NSg-01-NY L/6 ‘suspnis
Buisinu NSg /99 6/8/

pauodal Jou @by
pauodal 10U 9puUSD

pawodal

10U :JeaA UoND9||0d 1R[]
sa|dwes

9DUSIUSAUOD OM] Bulidues
[PUOND3S-550. :UBISaQ

pauodal

10U :4eak UoN23||00 PR
9715 01 [euolodoud
Aujigegold yum buijduies
wopuel patiens :buldwes
pawodal jou :ubisag

panodal
10U :4eak UoN23||0D PR

11as 2Y3 Jo Aujigelias pue Apijen 1ss3 0]

uemie| Ul sswwelboid

uonednpa buisinu Inoy Buowe
swiou Auljige 73S 2y Ysiigelss o] — ¢

WLWINAsUl [1AS

9Y1 dUIWEX2-3) 0} [9POW dsuodsal
papelb e yum |4 9yl asn o] — |

1as sw
Jo Alljigel;al pue Alipljea 3yl 1591 o) — 7
SjuIpNIS

euiyd
[r€] “le 19 Uays

uemie|
[e€] “le 10 buayd

oy :suolsuswig pauodal 9oUSIUIAUOD :Bujdules Buisinu jo sanijige 1gs Y1 ainsesw uemie]
07 SW3Y| G/61 ‘SoIMouy 10U /s3uspnis buisinu z/01 pawuodal jou :ubisag 0} Juswiniisul ue dojpAsp o] — | [72] “|e 32 Buayd nas
uel|el| :obenbue
007 O3 O WOy 1531005
9/eds U1 ujod-g
(9Bbpajmouy
pundNISUOD
‘S||IMS Jeuosiadiaiul
‘SanIAnDe pue
‘SpoyIaW ‘sa1ba1eiis 102 :Uuond3||0d eled
Bulules| ‘uoneAnow pauodal jou :bujdues SyuapNIs buisinu a1enpelbiapun buowre
'SOPN1I1IL ‘SSOUDIBME) sieak 7z abesane :aby Apnis pasn [1AS Y3 pue 1ASSYS Uaamiaq
1ybI9 suoIsuaWIg %58/ 9w AYIpIeA JUINDUOD :UbISaQ AYPI[BA JUSLNDUOD 3Y3 YSI|qeIsa O] Ajey
abenbue| 2buel
21025 puUe SOLIDW ‘(JaguUUnu) Kioay | obe pue (o) sjewd)  Jeak UOND3||0d elep ‘pPoylw
SUOISUSWIP ‘(3quUNu) Swial EREIETEN] ‘31eJ asuodsai/siueddiyed Buljduwies ‘ubisap Apnig (S)wiry ‘Aunod Joyiny |00 ]

(panuuOD) (1| = U) SOISHUS1dRIRYD APNIS € djqgel



Cadorin et al. BMC Medical Education (2017) 17:229

Italian context by Cadorin and colleagues [28, 29] by involv-
ing nurses, health-care assistants, nurses, midwives and radi-
ology technician students and professionals. At the end of
the validation process the SRSSDL_jts was established, in-
cluding 40 items categorized into eight dimensions: aware-
ness (7 items); attitudes (8 items); motivation (6 items);
learning strategies (5 items); learning methods (4 items);
learning activities (4 items); interpersonal skills (4 items); and
constructing knowledge (2 items). The total score may range
from 40 to 200 and a higher score indicates a higher level of
SDL abilities [29, 30].

Self-directed learning instrument (SDLI)

The fourth instrument was the Self-Directed Learning
Instrument (SDLI) developed and validated by Cheng
and colleagues [24, 33, 34] among Taiwanese nursing
students from three representative nursing programmes:
Associate Degree in Nursing (ADN), Bachelor of Science
in Nursing (BSN) and Registered Nurse (RN) to BSN
programme. The instrument consists of 20 items catego-
rized in four dimensions of SDL learning: motivation (6
items); plan and execution (6 items); self-monitoring (4
items); and interpersonal relationships (4 items). The
metric is based upon a five-point Likert-type scale (from
1 strongly disagree to 5 strongly agree) and may range
from 20 to 100, where higher scores indicate higher
levels of SDL abilities.

Methodology qualities used in the instrument validation
processes

As reported in Table 4, five studies estimated only two psy-
chometric properties [3, 11, 29, 31, 32]; the remaining esti-
mated three psychometric properties [24, 28, 30, 33, 35],
while only Shen et al. [34] estimated four psychometric
properties. All studies assessed internal consistency while
measurement error and responsiveness were never
estimated.

Regarding the quality of the above-mentioned estima-
tions as reported in Table 4, only Cheng et al. [24] used
excellent methodology quality in all psychometric prop-
erties evaluated.

The remaining studies used mostly fair to poor quality
of methodologies while one was poor in all boxes evalu-
ated [35]. The major problem affecting the quality of the
methodologies and the final scores was regarding the
missing items (specifically in boxes A, B, E, F, G, H) and
how they were handled by researchers.

Estimated psychometric properties comparison across
instruments

Evaluating the psychometric properties as reported in
Table 4, all instruments have reported an internal
consistency of a>0.71; the reliability, when estimated,
was from 0.73 [29] to 0.91 [34]. The content validity was
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performed using a Delphi technique by Williamson [35]
and by Cheng et al. [24]. The structural validity explored
through different methods has reported good indexes
both in the explorative factor analysis (e.g. 54.3% in
Cadorin et al. [29]; 53.3% in Shen et al. ([34]) and in the
confirmative factor analysis [3, 24, 31, 34]. Criterion val-
idity was also higher among the SDLI and the SRSSDL
as measured by Shen et al. (r 0.876) [34] and by Cadorin
et al. (r 0.815) [30].

Discussion

Validated instruments evaluating SDL abilities

This is the first psychometric systematic review summariz-
ing the psychometric properties of self-report tools measur-
ing the SDL abilities among nursing students and nurses.
According to the findings, only 11 studies developed mainly
by interconnected authors (Cadorin, Cheng, Fisher and
Williamson) have emerged. However, studies were
conducted in different countries, involving mainly nursing
students as a convenience sample with a higher response
rate, thus suggesting a potential selection bias [36].

The number of participants was mainly below the sug-
gested ratio between the number of items and the respon-
dents (1 item/> 10 respondents) [37], which was respected
in only four studies [24, 29, 30, 33, 34]. Moreover, partici-
pants involved were mostly female, reflecting the gender
distribution of the nursing population, which is predicted
to change in future years [38], thus suggesting the need to
validate future instruments in a more diverse population.

No studies implying international validation in mul-
tiple languages have been developed up to now, a gap
which needs to be filled given the increased occurrence
of emigration among nurses around the world and the
encouragement given to educating nursing students
internationally [39]. Moreover, participants were mainly
younger in those studies involving only nursing students,
while the average age was higher (from 34 to 41 years)
when nurses and/or other health-care professionals were
also involved.

Several data (e.g. when the data collection was per-
formed, age and gender of participants) were missed in
the studies, thus potentially affecting the external validity
of the findings and suggesting the need to establish a
minimum data set when instrument validation is under-
taken in this field.

Knowles’s theory framework [10] was the conceptual ref-
erence considered in tool development and analysis: this
model is the best known in the SDL field and it is consid-
ered a ‘linear model’ given that it describes self-directed
learning as a series of steps through which learners make
their progress [14]. Different models have also been defined,
eg ‘interactive models’ where learners’ traits and
educational processes interact with each other to develop
SDL abilities [40]; and ‘instructional models’ where the
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educators integrate methods into their programmes aiming
at stimulating the students to become responsible, inde-
pendent and self-directed [41].

The fact that tools have been based on the Knowles
theory [10] has great potential for also comparing the
validity of instruments across countries and cultures.
Moreover, by excluding the study of Crook [11], which
was the first based on the Guglielmino’s tool [22], with
no further validation having been developed to our best
knowledge, the remaining three instruments have been
validated by different authors who have refined and re-
tested the psychometric estimations and further devel-
oped the instruments. Therefore, this field of research
seems to be characterized by a cumulative process of re-
search, which may develop more consistent evidence on
SDL measurement by reducing dispersion.

Conceptually, while the SDLRSNE [3, 31, 32] evaluates
SDL readiness as the degree to which an individual has
the characteristics, attitudes, preferences and capabilities
required for SDL [3], the SRSSDL [28-30, 35] and the
SDLI [24, 33, 34] consider SDL “self-reported” skills or
abilities. Therefore, while the first instrument measures
individual traits, this second group of tools is aimed at
providing an immediate feedback on actual abilities, and
may assist in choosing the best strategies as well as in
evaluating their effectiveness [28].

A decreased complexity of tools has emerged over the
years: from the initial 57 items [11], the SDLRSNE was
based on 40 items [32] as well as the SRSSDL in its re-
validation [30]; the shorter tool was the SDLI [24] based
on only 20 items. A simple tool may increase participant
willingness to complete the questionnaire as well as their
accuracy [42].

Moreover, different dimensions categorizing the items
across instruments despite the common reference of
Knowles theory [10] have emerged. ‘Motivation’ and
‘Interpersonal skills/relationships’ are common between
the SRSSDL [28-30, 35] and the SDLI tools [24, 33]; also
‘Plan and execution, which emerged in the SDLI tool, has
similarities with ‘Learning strategies, ‘Methods’ and ‘Activities,
which emerged in the SRSSDL. In fact, according to Cadorin
et al. [30] these two instruments have reported higher con-
vergent validity (r 0.815, p <0.001). The process of dimen-
sion labelling may be affected by the knowledge, values and
pedagogical background of researchers involved; thus,
strengthening the relationship between reference theory and
instrument development and validation processes should be
considered in the future with the aim of reducing this
variability.

With regard to the metrics used, two methods have
emerged: the most common is based on the agree/dis-
agree process, consisting of five degrees; conversely, in val-
idating the SRSSDL, Williamson et al. [35] and Cadorin et
al. [28-30] there was also used a five-point Likert scale
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based on a measure of frequency (from always to never),
indicating how often an SDL ability is used. Further reflec-
tion on which metrics to adopt in this research field,
aimed at avoiding acquiescence bias (participants may
agree with statements as presented), social desirability bias
(participants may declare that they always use a specific
strategy when educators have recommended its use) [43]
as well as the tendency to answer in the middle and
neutral points range (e.g. 3) [44], should be undertaken.

Methodology qualities used in the instrument validation
processes

Three main points of discussion can be considered from
the methodologies quality adopted by researchers in
estimating the psychometric properties and from the find-
ings reported regarding these psychometric properties.

Firstly, only a few psychometric properties have been
evaluated in each study by authors, from two to four out
of the ten considered by the COSMIN checklist [21].
Over time, the same instrument has been re-evaluated in
the same psychometric properties in different populations
and settings and only in a few cases (e.g. [29, 30, 33, 34])
new psychometric properties have been added. There-
fore, to date, all instruments evaluating SDL abilities
should be considered incomplete with regard to the
process of validation: this may be due to the long
process necessary to develop and to validate an in-
strument and the need to communicate early results
to the scientific and professional community by publi-
cizing preliminary findings; on the other hand, this
may also be due to ‘salami slicing’ and the pressure
on researchers to be productive by publishing articles
[45]. In addition, it may be due to the lack of
standardization in the field of wvalidation studies,
which may be supported only recently by the
COSMIN guidelines [21] as well as by other guidelines (e.g,
the Standards for Reporting of Diagnostic Accuracy [46];
Guidelines for Reporting Reliability and Agreement Studies
which refers to reliability measures [47]). Instead, some psy-
chometric properties such as “cross-cultural validity”, are not
requested when the tool is validated in the same culture or
country as compared to the original version.

Secondly, the quality of the methodologies used
ranged in general from fair to poor in accordance with
the ‘worst score counts’ as suggested by the COSMIN sys-
tem [21]. How researchers have handled the missing
items was the major failure, suggesting that more accur-
acy in the reporting process and findings of validation
studies is necessary.

Only one study was performed with excellent method-
ologies in three dimensions [33] and, in general, studies
reported an increased quality of the methodology
adopted for validating the same instrument over time:
for example, Cadorin et al. [30] have used an increased
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quality of methodologies as compared with previous
studies [28, 29] as did Cheng et al. [24, 33]. This may be
due to an increased confidence of researchers in validat-
ing tools and an increased thoroughness by journals in
reviewing and accepting studies aimed at validating
instruments.

Thirdly, psychometric proprieties reported for instru-
ments were in general good. For example, the internal
consistency was always included in the range from >0.70
and <0.95 as suggested by Terwee et al. [20]. Structural
validity assessed was also good in the indices but the
poor quality of the methodologies used threatened
comparisons.

Estimated psychometric properties comparison across
instruments

Although to date no gold standard has been established
among the SDL instruments by the scientific and profes-
sional community [30], the significantly higher correl-
ation between the SDLI [24] and the SRSSDL [28, 29]
may suggest that a similar latent concept is measured;
given that SDLI psychometric properties have been eval-
uated as being of higher quality in methodologies
adopted [24, 33], the tool may be considered as a gold
standard in the nursing field. This endorsement is based
upon the psychometric properties of the measures docu-
mented in the retrieved studies and does not take into
account other attributes of the measures that might be
important. e.g., if the measures are more widely reported
in the literature, the degree of the conceptual precision
of the measure. This tool could also be further devel-
oped by using a rigorous multimethod approach with
the purpose of overcoming the limitations of a single ap-
proach [48].

Limitations

Several limitations may have affected this review. Regarding
the research process adopted, all systematic reviews carry the
risk of not identifying all the available studies [49]. Although
we have adopted a rigorous method, repeated twice, some
studies may have been missed. Moreover, only articles pub-
lished in the English language were included; instruments
developed and published in different languages may also
have been missed. In addition, the inter-rater agreement
assessed for full text inclusion was good; however, after the
first assessment, four studies [2, 25, 26, 50] were excluded
because the psychometric characteristics were not reported
or they did not include the validation of the instrument.

The studies assessment was performed on the basis
of the COSMIN guidelines [20, 21] developed for
health status measures and not specifically for nursing
education instruments. Moreover, the evaluation was
performed by analysing what researchers have docu-
mented in the included studies; therefore, in some
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items, such as cross-cultural validity, a lack of data
reported in the studies due to limited space allowed
in the scientific journal, may have affected the find-
ings. Not lastly, the ‘worst score counts’ method [27]
was applied, emphasizing weaknesses and problems in
the quality of methodologies adopted in establishing
psychometric properties; therefore, the final picture of
the state of the art in the SDL instrument evaluation
field may suffer from negativity instead of emphasiz-
ing the positive aspects. Furthermore, this review was
focused on nursing studies where the population in-
cluded were typically female; therefore, applying these
findings to the male gender [38], should be done with
caution.

Conclusion

This psychometric systematic review summarized the
quality of the psychometrics and tools used to evaluate
SDL abilities among nursing students and nurses; inter-
estingly, in recent years, tools have been validated in a
mixed population by also involving different students
and health-care professionals in addition to nurses,
reflecting that the self-directed learning measurement is
a common concern across disciplines. Only 11 studies
have emerged where four tools have been subjected to
validation of their psychometric properties. Studies are
single-country based, framed on the same Knowles
theory [10], and have been developed in recent years, in-
dicating that self-directed learning abilities represent a
relatively young field of research.

In general, only some psychometric properties have
been validated in the available tools, despite the com-
plexity of their process and the measures required to
consider an instrument valid; moreover, with the
exception of the SDLI, for which the methodology
quality adopted in estimating the psychometric prop-
erties was excellent, in other instruments the quality
of the methodologies used ranged, in general, from
fair to poor. For this reason, on the basis of the find-
ings of our review, SDLI can be recommended for
the evaluating of SDL abilities among nursing
students and nurses. However, given that also other
healthcare students and professionals, e.g., medical
students, are expected to possess self-directed learn-
ing (SDL) skills to pursue lifelong learning, our find-
ings can also be used in other disciplines as a basis
for addressing instrument development and validation.

With the increased relevance of self-directed learning
abilities in undergraduate, advanced, and continuing
education pathways, rigorous study designs aimed at
estimating the psychometric properties of tools in large,
inter-professional samples, as well as in different
cultural, educational and work settings, are strongly
recommended.
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