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Abstract  The six dimensional factor structure of the Educational Need Assessment Tool for Nursing Faculty (FENAT) 
was examined through descriptive statistics and subsequent confirmatory factor analysis by using data collected from 
nursing teachers in nursing schools (not in universities) in Japan (N = 335 from 59 nursing schools; 322 women and 13 
men; 77 were in their 30s, 167 in their 40s, 91 were over 50; 171 had less than 10 years’ teaching experience, 164 had more 
than 10 years’ experience). The participants were sampled as: (i) a single g roup and (ii) two independent groups divided by 
teaching experience. The results generally supported the de facto model but 10 out of 30 items showed the ceiling effect. 
Multi-sample analysis showed that all factor means of the FENAT in the group with over 10 years of teaching experience 
were lower than those of the group with less than 10 years of teaching experience. With some modificat ion, this scale can 
be used for assessing the educational needs of nursing school teachers. However, it was suggested that further comparisons 
between these results and the results of analyses that use data from nursing facult ies of nursing colleges/universities should 
be made before modify ing the items in the FENAT. 
Keywords  Educational Needs, Nursing School Teachers, Teaching Experience, Confirmatory Factor Analysis 

 

1. Introduction 
An “educational need” in a teacher is defined as the 

discrepancy between an ideal state and an actual state as a 
professional teacher[1]. Hav ing an educational need in 
one’s teaching means that one needs to be further educated 
in order to fill the gap in knowledge. Therefore, the more 
educational needs one has, the lower one’s state as a teacher 
is perceived. However, if a  teacher has fewer educational 
needs, then it  implies that he/she appreciates his/her 
qualifications as a teacher.  

It is widely accepted that improving the qualification of 
nursing teachers directly influences the quality of nursing 
education, and in the long run, clinical nursing activities[2]. 
This means that enhancing the qualifications and quality of 
nursing teachers or faculties is a pressing issue. 

In Japan, there are two types of institutions for nursing 
education: nursing colleges and nursing schools. Teachers 
in the latter should have at least 5 years of clinical 
experience and finished about a year of the nursing teacher 
training course laid down by the Ministry of Health, Labour 
and Welfare[3]. 
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However, it is reported that 15% of nursing teachers in 
nursing schools do not meet the requirements specified by 
the Health, Labour and Welfare Ministry[7]. This could be 
due to chronic understaffing problems in nursing schools 
because of the high burnout and turnover rates in nursing 
teachers[4, 5]. In  order to secure adequate teachers, local 
governments have provided various courses for nursing 
teachers, but the methods, attainment targets, and 
evaluations have not been standardized[6]. Concerned about 
these problems, the Health, Labour and Welfare Ministry 
has established a committee termed the “New Style of 
Nursing Teachers”[6]. In 2010, the Ministry developed the 
Guideline for Training Courses for Nursing Teachers and 
Guideline for Training Courses for the Head o f the 
Instruction Department to be used by providers of training 
courses in local governments. 

Teachers who have finished the training course are 
considered to be full-fledged educators. After the training 
course, it is their own responsibility to cultivate their 
abilities as teachers. Each school is given full responsibility 
over the continuing education of nursing teachers after the 
training course. Only 8.3% of nursing schools evaluate 
teachers’ educational achievements, abilities, and research 
publications whereas more than 80% of nursing colleges 
and junior colleges evaluate them. Thus, most teachers in 
nursing schools have fewer opportunities to be evaluated 
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according to their activ ities[7]. Indeed, nursing schools 
generally do not place faculty development as a top 
priority[8]. 

Studies on the self-evaluation of educational activities in  
nursing teachers or faculties have revealed that teachers in 
nursing schools tend to evaluate their educational activities 
and abilities lower than those of faculties in nursing 
colleges[8]. Thus, it is important not to combine data 
obtained from samples from nursing colleges and nursing 
schools when we analyze educational needs in nursing 
teachers and faculties. 

The “Educational Needs Assessment Tool for Nursing 
Faculty” (FENAT) was developed by Yamashita et al. to 
assess educational needs in nursing teachers[2]. Since its 
development, this scale has been widely used in studies on 
Japanese nursing education[e.g., 8, 9]. Although Yamashita 
et al. conducted factor analysis with varimax rotation on the 
scale, the correlat ions between each factor are nevertheless 
hypothesized. Cronbach’s alpha was .95 in their study, 
which sampled 546 part icipants. 

To our knowledge, studies on the FENAT thus far have 
used exp loratory factor analysis and multiple regression 
models[8, 9, 12]. Therefore, we decided to examine the 
robustness of the hypothesized six-factor structure by 
conducting confirmatory factor analysis. We examined the 
fitness of the hypothesized model on a representative 
sample o f Japanese nursing school teachers (not from 
university nursing faculties). We decided to focus on 
teachers in nursing schools because the work environments 
of nursing facult ies in  universities are different from those 
in nursing schools, which could lead to different 
self-perceptions of educational needs, as mentioned 
previously. We decided to use covariance structure analysis 
to test the robustness of the model[10, 14] 

A study by Funashima et al. found a negative correlation 
between the amount of teaching experience and FENAT 
score (r = -.396, N = 546, p < .01)[11]. Therefore, based on 
this finding, we proposed the following hypotheses: 

Hypothesis 1: The six-factor model is the most fitted to 
the composite validation sample. 

Hypothesis 2: Years of teaching experience would affect 
the factor means.  

2. Method 
2.1. Participants 

We selected 91 (all) nursing schools in the Tokai region 
in Japan and invited the admin istrators of these schools to 
participate in the study. We received positive responses 
from 59 schools. To increase the response rate of the 
surveys, we mailed the survey forms to the participating 
schools and requested the managerial staff to distribute, 

collect, and return the questionnaires together. The 
participants were informed of the purpose of the survey and 
asked to answer questions about educational needs and 
other related questions. Institutional review board approval 
was obtained prior to any data collection. 

We asked respondents to specify their age only  within a 
range and did not ask for any other identifying informat ion. 
Each questionnaire was covered by a blank sheet of paper to 
protect the privacy of the respondent. 

Of the 613 questionnaires distributed, 396 were returned 
(response rate: 64.6%), o f which  335 were included for 
statistical analysis. The sample consisted of 322 women and 
13 men. Seventy-seven were in  their 30s, 167 in  their 40s, 
and 91 were over 50. Table 1 shows the demographic data 
of the participants. 

2.2. Educational Need Assessment Tool for Nursing 
Faculty (FENAT) 

This scale includes the following six latent variables as 
factors: (i) providing high quality lectures (Teaching; e.g., 
“My lectures are easy for students to understand because I 
make efforts to develop the course materials and equipment 
carefully”), (ii) conducting research and giving the fruits of 
research back to communit ies (Research; “My nursing and 
educational experiences are the inspiration for my research 
project”), (iii) fulfilling  mult iple ro les in  the organization 
for the development of the organizat ion (Roles; “I always 
work thoughtfully, thinking about the priorit ies of the 
organizat ion”), (iv) continued learning fo r more professiona
l development (Learning; “I gain  new knowledge from the 
latest journal issue of my specialty”), (v) autonomous 
teaching activities based on one’s own beliefs and values 
(Beliefs; “I deliver my opin ions with conviction without 
ignoring others’ opinions”), and (vi) supporting the growth 
of junior fellows as professionals (Support; “I give my 
junior fellows tasks commensurate with their qualifications 
and experience”). Each  latent variable is measured by five 
observed variables and rated on a four-point Likert scale (1 
= to a very great degree, 4 = to a very little  degree). There 
were no reverse-scored items. Higher scores indicate that 
one perceives more educational needs. Along with the 
FENAT, we asked fo r part icipants’ amount of experience in 
raising children, clin ical experience, and teaching 
experience. 

2.3. Analysis 

A previous study by Kameoka (2006) showed the floor 
effect in Items EN2 and EN4 and the ceiling effect in items 
EN3, EN12, and EN15[8]. If the same effects are observed 
in the same items in  our sample, then the item(s) is 
considered to lead to a biased estimate. We therefore 
examined each item individually to determine whether the 
effects were observed.  
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Table 1.  Demographic information 

N = 335 
 Characteristics n % 

Gender Women 
Men 

322 
13 

(96.1) 
(3.9) 

Age (years) 

30–39 
40–49 
50–59 
Over 60 

77 
167 
85 
6 

(23.0) 
(49.9) 
(25.4) 
(1.8) 

Marital Status 
Married 
Unmarried 
Unknown 

125 
207 
3 

(37.3) 
(61.8) 
(0.9) 

Children 
Have a child(ren) 
No children 
Unknown 

125 
207 
3 

(37.3) 
(61.8) 
(0.9) 

Job type 
Managerial position 
Non-managerial position 
Unknown 

277 
56 
2 

(82.7) 
(16.7) 
(0.6) 

Degree 

Nursing College (4 years) 
Nursing Junior College (3 years) 
Nursing School 
Unknown 

16 
51 

 
267 
1 

(4.8) 
(15.2) 

 
(79.7) 
(0.3) 

Licence 

Nurse 
Health Nurse 
Midwife 
Health Nurse and Midwife 
Unknown 

276 
11 
43 
4 
1 

(82.4) 
(3.3) 

(12.8) 
(1.2) 
(0.3) 

Nursing teacher training               Finished 
Unfinished 

288 
47 

(86.0) 
(14.0) 

Research presentation experience        None 
1–4 times 
5–9 times 
Over 10 times 

121 
173 
17 
5 

(36.1) 
(51.6) 
(5.1) 
(1.5) 

With research supporter 
Without research supporter 
Unknown 

123 
209 
3 

(36.7) 
(62.4) 
(0.9) 

Educational experience                Less than 10 years 
More than 10 years 

171 
164 

(51.0) 
(49.0) 

 Mean ± SD 
Clinical experience (month) 
Educational experience 

141.2 
124.9 

74.77 
88.02 

 

The valid ity of the six-factor structure was evaluated by a 
composite validation sample (N = 335 as a single sample). 
We examined whether the de facto six-factor model is the 
best fitted to the sample compared to (i) the null model in 
which no single latent factor was supposed and (ii) a factor 
model in which all items were influenced by only one latent 
factor. If the fitness indices of the six-factor model were 
better than those of these two models, then the hypothesized 
factor structure is said to be appropriate and will be 
evaluated for the robustness of the structure through cross 
validation samples. If the six-factor model is not better than 
(i) or (ii), then we will conduct exp loratory factor analysis 
or revise the six-factor model. 

Next, we div ided the sample into two groups (A: less 
than 10 years of teaching experience and B: more than 10 

years of teaching experience) as the cross validation 
samples to evaluate the fitness of the six-factor model. If 
the model fits the two different groups well, then we can 
confirm that the model is robust. 

Finally, we examined the invariance of the measurement 
in order to calculate and compare the factor means across 
the two groups. 

In this study, all models were analyzed with the 
maximum likelihood estimation through AMOS 21.0 (IBM, 
Armonk, NY). 

3. Results 
3.1. Descriptive Statistics 
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Table 2.  Correlations among factors 

            N = 335 

 Teaching Research Roles Learning Beliefs Support 
Mean (SD) 11.76 (2.67) 17.28 (3.21) 12.37 (2.93) 12.66 (3.05) 12.71 (3.14) 16.03 (3.48) 
Teaching 1         
Research .369** 1        

Roles .534** .271** 1       
Learning .489** .378** .573** 1     
Beliefs .471** .226** .694** .586** 1   
Support .321** .451** .638** .472** .509** 1 

** p ＜.01 

The descriptive data of each item are shown in the 
Appendix and in Table 2. The ceiling effect was observed 
in Items EN3, EN7, EN9, EN10, EN12, EN15, EN18, and 
EN24, and in the sums of the items in the factors Research 
and Support. Items EN14 and EN30 showed a slight 
tendency toward the ceiling effect. There were strong 
correlations between the factors, especially between the 
factors Beliefs and Roles.  

Results of an independent-samples (less than 10 years’ 
experience and more than 10 years’ experience) t-test 
revealed significant differences in the means of Roles (t 
(333) = -4.51, p < .00), Beliefs (t (333) = -2.99, p < .01), 
and Support (t (333) = -6.82, p < .00). 

3.2. CFA (1): Composite Validation Sample 

Confirmatory factor analysis was conducted on a 
composite sample (N = 335). The model-fit statistics for 
three substantive models are shown in Table 3. The fit of 
the hypothesized six-factor model to the data was better 
than that of the null model and the one-factor model, 
suggesting that the factor structure of the FENAT can be 
considered to contain the hypothesized six factors 
developed by Yamashita et al. (2004). 

However, the CFI (Comparat ive Fit Index) of the 
six-factor model was slightly below the Hu and Bentler 
criterion[14, 15] of .95, suggesting that some modification 
of the six-factor model is needed. Therefore, we attempted 
to modify the model by referring to the modification indices 
provided by AMOS. 

We constructed three new paths between error variab les, 
as shown in  Figure 1. Th is modification  slightly improved 
the fitness of the model to the data. Therefore, we retained 
this revised six-factor model as a baseline model fo r this 
study. Thus, Hypothesis 1 was partially supported. 

3.3. CFA (2): Cross Validation Samples 

Next, the rev ised six-factor model was tested according 
to the amount of teaching experience (less than 10 years (A) 
or more than 10 years (B)). Fit  statistics are shown in Tab le 
4. The CFI of Group A was slightly under .90 and the AIC 
of Group A was larger than that of Group B, suggesting that 
there is some kind of model variance between the two 
groups. The RMSEAs of each group were under .10, which 
meets their respective criteria. To examine the existence of 

variance across the groups, we conducted multi-group 
analysis for groups A and B. 

3.4. Multiple Sample Analysis 

1) Analysis of Factor Loadings Invariance and Factor 
Variance-Covariance Invariance 

Before examining factor means across groups, we should 
examine the factorial invariance model and measurement 
invariance model to determine whether both models are 
confirmed by the data. 

As shown in Table 5, the non-congeneric model (M0) did  
not contain any equality constraint. The analysis of the 
factor loading invariance model (M1) is to examine whether 
each six-factor pattern in the baseline model is invariant 
across groups A and B by ensuring that every factor loading 
from the latent variables to relevant items has the same 
value across the groups. For example, the value of the factor 
loading from Teaching to Item 1 (EN1) in Group A is 
constrained to be equal to the value in Group B. The 
factorial invariance and measurement invariance models 
were both approved through this analysis. We then 
examined additional models as follows. 

We constructed models in order to examine the 
invariance of intercepts (M2), factor variances and 
covariances between factors (M3), and error variab le 
variances and three covariances (M4).  

In M2, the invariance of each intercept was constrained 
to be equal. In M3, each factor loading, factor variance, 
covariance between factors, and intercept was constrained 
to be equal across the groups. In M4, the variances of each 
unique variable and covariances between unique variables 
(i.e ., e2–e5, e12–e15, and e28–e30) are constrained to be 
equal across the groups in addition to the constraints in M4. 

Therefore, M2 contains the constraints of M1, M3 the 
constraints of M2, and M4 the constraints of M3.  

The results of a χ2 test suggest that the increase of the χ2 
value from M0 to M2, M3, and M4 were significantly larger 
than the increase in  the degree of freedom, meaning that 
there are non-invariance anywhere across the groups.  

We then tested the fitness of models in which every 
corresponding factor loading and correlation between 
factors were constrained to be equal across the groups, 
except any one of the parameters. In other words, only one 
pair of parameter was not constrained to be equal. We 
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found that factor loadings to Items EN4 and EN23 were not 
invariant at p < .10 and p < .05, respectively, and the 
correlations between Research and Beliefs and between 
Research and Roles were not invariant at the p < .10 level. 
The model fit improved significantly than M4 at the p  < .05 
level after we excluded these four constraints. 

2) Factor Mean 
We constrained each corresponding intercept of the 

observed variables to be equal (e.g., intercept of Item 1 in 
the under-10-year group = intercept of Item EN1 in the 
over-10-year group, and so on), and constrained each mean 
and variance in  the under-10-year group to be 0.00 and 1.00, 
respectively. In this analysis, the less than 10 years’ group 

functioned as the reference group. In other words, the factor 
means in  the more than 10 years’ group represent the 
relative deviat ion from those of the reference group. This 
analysis allows us to compare the factor mean in  each factor 
across the two groups. Table 6 shows the results of this 
analysis. 

Generally, all factor means in  the more than 10 years’ 
group were smaller than those of the less than 10 years’ 
group. Specifically, the effect sizes (standardized mean 
differences) of Roles and Support between the two groups 
were .39 and .56, respectively (Tab le 6, see[13] for the 
calculation of factor means). Therefore, Hypothesis 2 was 
supported. 

Table 3.  Fit  statistics of the composite validation samples 

Model χ2 df GFI AGFI CFI AIC RMSEA 
Null 5357.08 435 .233 .180 .000 5417.083 .184 

One-Factor 2321.46 405 .585 .523 .611 2441.462 .119 
Six-Factor 784.67 390 .868 .843 .920 934.671 .055 

Revised Six-Factor 725.934 387 .878 .853 .931 881.934 .051 

Note: GFI = Goodness of Fit Index; AGFI = Adjusted Goodness of Fit Index; CFI = Comparative Fit Index; AIC = Akaike Information Criterion; 
RMSEA = Root Mean Square Error of Approximation 

Table 4.  Fit  statistics of the cross validation samples 

Sample χ2 df GFI AGFI CFI AIC RMSEA 
A: less than 10 years 

(n = 171) 630.019 387 .811 .773 .892 786.019 .061 

B: more than 10 years (n = 164) 581.548 387 .818 .781 .925 737.548 .056 

Table 5.  Multi-sample analysis of the cross validation samples 

Model χ2 df CFI TLI RMSEA AIC χ2
diff 

M0 1211.56 774 .910 .898 .041 1643.564 - 
M1 1227.82 798 .911 .903 .040 1611.816 16.25 
M2 1305.58 828 .901 .896 .042 1629.584 94.02* 
M3 1339.01 849 .899 .896 .042 1621.017 127.46* 
M4 1412.27 882 .891 .892 .042 1628.270 200.706* 

Note: M0 = non-congeneric model, M1 = factor loadings invariant model, M2 = intercepts invariant model, M3 = semi-parallel model, M4 = parallel 
model, see text. χ2

diff = chi-square difference from χ2 of M0. *p < .01. TLI = Tucker-Lewis Index 

Table 6.  Correlations between factors and factor means of each age group 

    Less than 10 years’ experience  

 .00 .00 .00 .00 .00 .00  Mean 

 1.00 1.00 1.00 1.00 1.00 1.00  SE 

 Teaching Research Roles Learning Beliefs Support  Factor 

 1 .39 .64 .59 .52 .24  Support 

  1 .34 .42 .15 .47  Beliefs 
Teaching 1  1 .76 .79 .70  Learning 
Research .49 1  1 .70 .45  Roles 

Roles .66 .29 1  1 .41  Research 
Learning .64 .47 .66 1  1  Teaching 
Beliefs .59 .32 .86 .71 1   
Support .55 .57 .79 .67 .68 1  
Factor Teaching Research Roles Learning Beliefs Support  
Mean -.13 -.10 -.32 -.11 -.20 -.48  

SE .25 .32 .37 .26 .37 .48  

More than 10 years’ experience 
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Figure 1.  Standardized estimates in groups A (less than 10 years’ teaching experience) and B (more than 10 years’ teaching experience), respectively. 
Note: All parameter estimates in this model are significant at the p < .01. “e”: error variables that influenced each item. The one-way arrows from the five 
factors to each item represent factor loadings. The two-way arrows between factors represent correlations 

e5 EN1 ( .39 / .38 ) .63 / .61

e4 EN5 ( .48 / .61 ) .69 / .78
.26/.31

e3 EN6 ( .63 / .58 ) .79 / .76

e2 EN2 ( .31 / .21 ) .55 / .46

e1 EN16 ( .45 / .33 ) .67 / .57
.40/.51

e10 EN9 ( .67 / .73 ) .82 / .86

e9 EN7 ( .70 / .76 ) .84 / .87

e8 EN12 ( .63 / .77 ) .80 / .87 .62/.67

e7 EN3 ( .53 / .42 ) .72 / .65 .60/.63

e6 EN15 ( .37 / .51 ) .61 / .72
.34/.30 .53/.59

e15 EN4 ( .11 / .36 ) .33 / .60

e14 EN17 ( .37 / .56 ) .61 / .75
.34 /.18

e13 EN27 ( .47 / .64 ) .68 / .80 .42/.47

e12 EN8 ( .44 / .52 ) .66 / .72

e11 EN19 ( .51 / .53 ) .72 / .73
.75/.67 .15/.32

e20 EN20 ( .42 / .41 ) .65 / .64 .23/.55

e19 EN11 ( .32 / .31 ) .57 / .56

e18 EN22 ( .45 / .45 ) .67 / .67 0.79/.86

e17 EN23 ( .49 / .34 ) .70 / .58

e16 EN25 ( .45 / .54 ) .67 / .74
.70/.71

e25 EN26 ( .54 / .63 ) .73 / .79
.45/.56

e24 EN13 ( .38 / .39 ) .62 / .62 .71/.77

e23 EN28 ( .67 / .76 ) .82 / .87 .43/.64

e22 EN21 ( .53 / .49 ) .73 / .70

e21 EN29 ( .52 / .63 ) .72 / .80
.39/.65

e30 EN18 ( .66 / .64 ) .81 / .80

0.26 /-.35 e29 EN30 ( .36 / .51 ) .60 / .71

e28 EN14 ( .48 / .62 ) .69 / .78

e27 EN10 ( .54 / .61 ) .73 / .78

e26 EN24 ( .54 / .58 ) .73 / .76

( R2)

Teaching

Research

Roles

Learning

Beliefs

Support
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4. Discussion 
4.1. Ceiling Effect of the FENAT 

As noted in 3.1, ceiling effects were observed in items 
EN3, EN7, EN9, EN12, EN15 (in Research), EN10, EN14, 
EN18, EN24, and EN30 (in Support), meaning that the 
participants generally felt educational needs in the domains 
of research and support. Although we did not observe the 
floor effect  in items EN2 (“In my lectures, I often use cases 
of my own and/or students’ nursing care as examples”) or 
EN4 (“I always work thoughtfully, thinking about the 
priorities of the organization”), the means of these items 
were the lowest. The descriptive statistics of our study 
showed generally the same result as that in Kameoka 
(2006).  

As to the domains of Research, the results seemed to 
reflect the fact that most nursing schools do not provide 
enough opportunity and financial support for teachers. For 
those teachers who are engaged in research, items in the 
factor Research set an anticipation of a high standard of 
research; even if participants advance their own research, 
they would underestimate their results and express it 
modestly because their research environments are usually 
poorly funded and most nursing school teachers do not 
participate in any academic meetings in which  members 
should have at least a bachelor or master degree. Indeed, in 
our sample, about 80% of participants do not have a 
bachelor degree (see Table 1).  

Most items generally  contain two or three aspects of each 
relevant factor, which could  lead to ambiguity and thus 
make it difficult for part icipants to respond. We therefore 
suggest that these items be divided into two or three 
sub-items. For example, Item EN7 “I have a research 
project that aims for the qualitative progress of nursing 
practice and education” could be re-written as (1) “My 
research project is aimed for the qualitative progress of the 
nursing practice” and (2) “My research pro ject is aimed  at 
the qualitative progress of nursing education.” This would 
enable a more accurate measurement of the factor. 

The items in the factor Support were designed for 
teachers who have junior coworkers. For example, Item 
EN10 (“I g ive my junior fellows chances to play a new 
role”) would naturally elicit more positive responses (lower 
scores) from participants with more experience because 
only those with enough teaching experience could guide 
junior fellows. Th is would  result in Group A scoring h igher 
on this factor than Group B, which is indeed shown by the 
results of the t-test. In addition, these items should be 
rewritten in accordance with the Japanese cultural context, 
where euphemistic expressions are used to avoid conflicts 
with others. For example, Item EN30, “I point out the 
shortcomings of my junior fellows” can be rewritten as “I 
encourage my junior fellows to advance their growth as 
teachers” because the phrase “I point out shortcomings” can 
be interpreted as denying junior fellows’ qualifications as 
teachers. 

4.2. Validity of the Six-Factor Model in the FENAT 

The results of the confirmatory factor analysis with our 
full sample as the composite validation sample indicated 
that the hypothesized six-factor model is adequate although 
three correlative paths were constructed in several error 
variables. The CFIs of the baseline model in the 
confirmatory factor analysis were slightly under the .95 
criterion of Hu and Bentler although the values satisfied 
the .90 benchmark criterion. In th is regard, we can conclude 
that the FENAT contains the hypothesized six factors.  

Analysis of this baseline model with the cross validation 
samples confirmed the robustness of the hypothesized 
six-factor model. Although the CFI of the model for Group 
A did not fit very well to the data, this result is considered 
to reflect the inadequacy of our hypothesis, not the model 
per se. Indeed, we could have divided the sample by, for 
example, seven or twelve years of experience instead of ten 
years. 

4.3. Multi-group Analysis 

The test of the factor structure invariance (M0) and 
measurement invariance (M1) models was conducted for 
groups A and B and revealed that both models were fitted to 
the given data. We can thus assume that each of the six 
factors influenced the observed variables in the same way 
across the groups. 

Subsequent analysis of factor means indicated that the 
means of Support and Roles differed between groups. These 
discrepancies are probably due to extra factors such as 
position or amount of educational experience, as discussed 
in section 4.1. Therefore, these items in Support and Roles 
have much room for improvement. 

However, we were unable to confirm the models that 
contained strong equivalent constraints (M2–M4). 
Therefore, we can assume that there are non-invariances in 
the covariances between Research and Beliefs (.15 in the 
less than 10 years’ group vs. .32 in the more than 10 years’ 
group), and between Research and Roles (.34 vs. .29), at the 
p < .10 level. These invariances seemed to reflect 
differences in how both groups evaluated their research 
activities.  

Apart from the ceiling effects, the most prominent item to 
be addressed is Item EN23 (“I provide my own books and 
computer and develop environments that are favorable for 
my learning”). This item was problematic because it 
contains the words “books” and “computer,” which may not 
necessarily be related to the development of a favorable 
environment for learning. In addit ion, this item is 
ambiguous because it does not specify whether it is 
referring to an environment for learn ing in one’s workplace 
or in  some other place. This is considered to account for the 
negative response to this question. 

5. Conclusions 
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This study analyzed the factor structure of the FENAT on 
a sample of nursing school teachers in Japan. The 
hypothesized six-factor model, factor structure invariance 
model, and measurement invariance model were generally 
confirmed. It was indicated that there were mean 
differences in the factors Roles and Support between the 
two groups of participants divided according to the amount 
of teaching experience. We suggested that several items be 
re-written to reduce the ceiling effects due to factors other 

than the six hypothesized factors, such as modesty, status, 
or age. However, this suggestion for the modification of 
items does not necessarily mean that the items can be 
rewritten adequately to be admin istered to both nursing 
school teachers and nursing faculties in colleges/universities. 
In other words, before revising the FENAT, we should 
conduct the same analysis on a sample of nursing faculties 
in nursing colleges. 

Appendix 
Items and factors of the Educational Need Assessment Tool for Nursing Facu lty 

  Item Mean SD Skewness Kurtosis 

Te
ac

hi
ng

 

EN1. My lectures are easy for students to understand because I make efforts to develop the 
course materials and equipment carefully. 2.37  0.71  0.03  -0.26  

EN5. My lectures are logically constructed. 2.67  0.69  -0.23  -0.04  
EN6. My lectures enable students to understand subjects abstractly as well as concretely. 2.41  0.74  -0.16  -0.38  
EN2. In my lectures, I often use cases of my own and/or students’ nursing care as examples. 1.87  0.70  0.40  -0.15  
EN16. I do many things to encourage students to study by themselves in my lecture. 2.44  0.74  -0.21  -0.37  

R
es

ea
rc

h 

EN9. My nursing and educational experiences are the inspiration for my research projects. 3.38  0.80  -1.15  0.61  
EN7. I have a research project that aims for the qualitative progress of nursing practice and 
education. 3.45  0.74  -1.25  1.01  

EN12. I engage in my research projects with a consistent theme. 3.49  0.84  -1.59  1.52  
EN3. I carefully examine my research projects in order to produce results for practical uses. 3.31  0.80  -0.93  0.17  
EN15. I continuously present my research results at conferences and workshops. 3.65  0.71  -2.09  3.71  

R
ol

es
 

EN4. I always work thoughtfully, thinking about the priorities of the organization. 2.00  0.76  0.24  -0.61  
EN17. I understand what I should do in the organization and play my role as a member. 2.53  0.77  -0.04  -0.36  
EN27. I carry out my role while opening my eyes to the pulse of the society and 
organizational development. 2.65  0.77  -0.25  -0.25  

EN8. I always keep in mind my role as a member of the organization clearly. 2.27  0.77  -0.19  -0.77  
EN19. I fill various roles in the organization and utilize human and material resources 
effectively. 2.92  0.80  -0.32  -0.43  

Le
ar

ni
ng

 

EN20. I gain new knowledge from the latest journal issue of my specialty. 2.32  0.84  -0.06  -0.75  
EN11. I attend conferences of my major and learn recent findings. 2.47  0.95  0.06  -0.92  
EN22. My contacts with people from the same discipline arouse academic curiosity. 2.93  0.85  -0.43  -0.47  
EN23. I provide my own books and computer and develop favorable environments for my 
learning. 2.41  0.80  -0.14  -0.54  

EN25. I continue learning information necessary for me to overcome the difficulties of my 
tasks. 2.52  0.75  -0.18  -0.31  

Be
lie

fs 

EN26. I deliver my opinions with conviction without ignoring others’ opinions. 2.38  0.76  -0.05  -0.41  
EN13. I aim for the realization of what seems legitimate and reasonable for me. 2.92  0.81  -0.37  -0.35  
EN28. I persevere and act on my beliefs. 2.54  0.78  -0.01  -0.41  
EN21. I behave consistently according to my beliefs about nursing and education. 2.36  0.79  0.02  -0.47  
EN29. I make my decisions in my work according to my own criteria for judgment. 2.51  0.79  -0.10  -0.42  

Su
pp

or
t 

EN18. I give my junior fellows tasks commensurate with their qualifications and experience. 3.40  0.81  -1.15  0.40  
EN30. I point out the shortcomings of my junior fellows. 3.22  0.77  -0.72  -0.04  
EN14. I arrange opportunities for my junior fellows to participate in conferences and 
workshops. 2.98  1.01  -0.57  -0.85  

EN10. I give my junior fellows chances to play a new role. 3.11  0.88  -0.66  -0.44  
EN24. I provide support to junior fellows seeking to improve their educational and research 
activities. 3.33  0.81  -0.97  0.10  
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