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The purpose of this study is to pilot test the newly developed Malaysian Secondary School Students’
Leadership Scale (M3SLS) and to determine its psychometric properties. The Rasch Rating Scale analysis
was implemented and the correlation coefficient of measurement-point (PTMEA correlation) value of
every item was found positive. Eight items with PTMEA correlations below .20, however, needed revi-
sion. Since secondary dimension was noticeable, the three domains therefore were analyzed separately in
the next study. The item separation and item reliability were 7.49 and .98 respectively which implied that
the person sample was sufficient to confirm the item difficulty hierarchy. A Person separation index value
of 2.86 indicated there were three levels of respondent ability identified in this pilot study. Person separa-
tion of more than two and person reliability of .89 with a relevant person sample implied the instrument
was sensitive enough to distinguish between high and low performers. Except for eight items, the infit
mean square values for all items were in the range of .50 to 1.50 which was within the acceptable range.
As a conclusion, there were items that needed to be revised and modified based on the analysis of item po-
larity, item fit, and principal component analysis of residual (PCAR). The reliability and separation indi-
ces of item and person were within the acceptable range. Based on the outcomes of the pilot test, the in-
strument is recommended for distribution to a larger population to ensure stability of the scale.
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The importance of instilling leadership skills in students has always been a main subject
of discussion in Malaysia. Guiding students to fully explore and utilize their leadership potential
through co-curricular activities, peer discussion, and leadership training is a major concern in the
Malaysian education system, where every student is helped to reach his or her full potential
through the creation of formal and informal opportunities for them to work in teams and take on
leadership roles. Therefore, leadership development programs in school play an important role in
developing leadership traits among students (Bagheri, 2011).

Currently, a common form of measurement used to ascertain student success in school is
through academic success. Academic success is assessed through examinations. The Primary
School Achievement Test (PSAT/UPSR)' is a key academic success indicator in primary school
and the Malaysian Certificate of Education (MCE/SPM) assesses secondary-school students’
achievement. In 2013, the Ministry of Education Malaysia (MOE/KPM) issued a circular requir-
ing teachers to assess student success in co-curricular activities in school. Every student is rated
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by the teacher according to their attendance, involvement, and achievement in co-curricular ac-
tivities. This assessment is then converted into 10 marks and taken into account as part of the en-
try requirements to attend public universities. However, the assessment is based on attendance,
involvement, and achievement only and does not take into account aspects of student leadership.
Furthermore, a student who is successful in co-curricular activity is not necessarily a competent
leader. Schools usually only award appreciation certificates to school prefects, librarians, and
class monitors for their service but leadership competencies are neither assessed nor recorded.

Outside of Malaysia, several instruments are utilized in schools to assess leadership com-
petencies among students. Examples of scales that have been developed include the Penn State
Leadership Competency Inventory (Yoon, Song, Donahue, & Woodley, 2010), Adaptive Leader-
ship Competency Profile (Sherron, 2000), Prospector Instrument (Spreitzer, Kizilos, & Nason,
1997), A 360-Degree Peer Evaluation of Leadership Competencies Scales (Rogers, 2001), and
Multifactor Leadership Questionnaire (MLQ; Bass & Avolio, 1994). However, because most of
these scales were conceptualized from a Western perspective and based on the model developed
by the U.S. Office of Personnel Management (OPM), some aspects of leadership qualities re-
quired in the Malaysian context may be different. In addition, using a common or standard ques-
tionnaire across cultures may cause cultural bias. Therefore, a conscious effort to translate the in-
strument into the target language and culture is critical because a good questionnaire developed in a
single culture may not necessarily “travel well” across cultures due to differences in meaning and
reading (Tuleja, Beamer, Shum, & Chan, 2011).

Researches in the past, such as those by Alias, Yussof, Mustapha, and Ibrahim (2010),
Amrin (2007), Don (2009), Fareeza (2010), and Ibrahim and Amin (2014), were more interested
in assessing the leadership competency of principals, deputy principals, coaches, and teachers ra-
ther than students in secondary school. Yet, secondary-school students also possess leadership
potential (Fertman & Linden, 1999; Hine, 2011) and this should be an area of concern for educators
so that they could assist students to develop their leadership skills and build character at an early
stage of their development.

In order to develop and plan a better training module, it is necessary to ascertain the spe-
cific areas of concern. Good student leadership development programs ensure that students not
only gain optimum benefits from the training provided, but also avoid unnecessary wastage of
time and resources (Zakaria et al., 2008). The purpose of this study is to develop a valid and reli-
able instrument to measure student leadership competency and then determine a student leader-
ship competency profile. The information that this provides can then help in planning effective
interventions and improvements on students’ leadership competencies before they enter higher
level education or the job market.

In considering an appropriate methodology to ascertain the psychometric properties of an
instrument, the Rasch model is considered less preferable than the Classical Test Theory (CTT)
in Malaysia. Researchers such as Yau (2007) and Yoon et al. (2010) depended on exploratory
factor analysis (EFA) to assess the dimensionality, preliminary validity, and reliability aspects.
Although many testing and measurement textbooks present CTT as the only way to determine the
quality of an assessment, the Item Response Theory (IRT) does offer a sound alternative to the
classical approach (Idowu, 2011). Rasch analysis is a method to obtain measures which are ob-
jective, fundamental, and linear. The basic Rasch model is used to separate the ability of respon-
dents and the quality of the test. In this approach, a rating scale is used because the scale is poly-
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chromous. According to Sherron (2000), the Rasch Rating Scale model transforms ordinal rating
measures to logit scale (interval scale). Therefore, Rasch analysis can produce student position
corresponding to the position of the item on the same scale. This pilot study will test the newly
developed Malaysian Secondary School Students’ Leadership Scale (M3SLS) and determine its
psychometric properties by employing an IRT approach.

METHOD

Participants and Procedure

The instrument was administered to 240 students from five schools in the West Coast Di-
vision of Sabah, Malaysia. For well-designed pilot studies, 30 participants would be sufficient (Li-
nacre, 1994, as cited in Jackson, Draugalis, Slack, Zachry, & Agostino, 2002). The samples were
all from government secondary schools.

In order to secure official ethical clearance for the study, a formal application was made
to the Educational Planning and Research Division of MOE. Various documents pertaining to
ethical clearance were included with the application such as: application form to conduct research
in schools, research instruments, and school list. Each participant took part voluntarily and was
presented with an information document on the first page of the questionnaire assuring them of
the absolute confidentiality of their data. The researchers took precautions to ensure the safety
and confidentiality of the participants.

Teachers in the school administered the questionnaire to the students, who were briefed
on the specific instructions as written on the main page of the questionnaire. From these 240 re-
spondents, 21 were excluded from the data analysis because of incomplete responses. The final
figure consisted of 136 female students (62.1%) and 83 male students (37.9%), with the majority
of participants aged 17-18 years (63%), followed by 13-14 year olds (18.7%), and then 15-16
year olds (18.3%).

The Malaysian Secondary School Leadership Scale Construction

The Malaysian Secondary School Student’s Leadership Scale (M3SLS) is a self-
administered questionnaire. The scale comprises 73 items with five rating scales. The items on the
leadership competency measurement are categorized into three content domains: core personality,
values, and leadership skills. In the pilot study, the scale was checked by a counselling expert, two
school management experts, and a university lecturer whose expertise was in Management in Edu-
cation. Their suggestions were taken into account and the scale revised accordingly. The procedures
for scale development consisted of three stages: scale development (Stage 1), scale refinement and
purification (Stage 2), and scale validation (Stage 3).

Tubbs’s leadership competency model was used as a conceptual model for the assess-
ment tool. This model was derived from interviews and discussions in organizations with over
fifty-thousand leaders in North America, South America, Europe, and Asia over the past 35 years
(Tubbs & Schulz, 2006). In the model, Tubbs and Schulz contend that core personality is fixed at
a young age and is unlikely to be changed through leadership development efforts. This is be-
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cause value is more flexible than personality, but more resistant to change compared to behavior.
Leadership behaviors are the most likely to be changed through leadership development efforts.
However, as the target of this study is secondary-school students (young people), personality charac-
teristics, values, and leadership skills would therefore still be underdeveloped. This research explored
the measurement of each element in the leadership competency model.

The researchers constructed the items in every domain based on the operational definitions
and the blueprint made. Section A in the instrument was used to obtain the demographic data of the
respondents. This section consisted of two parts, which were gender and age. Section B was com-
posed of 20 items to measure the level of agreement of possessing some aspects of personality
(emotional stability, openness to experience, conscientiousness, extraversion, and agreeableness),
and Section C outlined 18 items to measure the importance of 18 values (peace, wealth, happiness,
success, friendship, independence, freedom, justice, joy, self-direction, obedience, recognition,
family, power, truth, protection, influence, and status) in performing leadership tasks. Value sys-
tems are directly related to the individual’s world view, which is primarily a person’s conscious be-
liefs about how things are or should be (Hofmann, 2009). The more important the value is to a per-
son, the more the value will influence that person’s behavior as a leader. Section D meanwhile
measured the level of agreement of respondents on their ability to perform the skills in leadership
such as understanding the big picture, attitude, driving force, creativity and innovation, teamwork
and followership, communication, and leading change as suggested by Tubbs and Schulz (2006).

After the instrument was developed, it was tested and refined to ensure validity and reli-
ability. Twenty items were prepared and titled by the construct names (emotional stability, open-
ness to experience, conscientiousness, extraversion, and agreeableness). The experts were invited
to write comments, concerns, suggestions, and/or questions on the ruled side of the index cards.
The items were then sorted and the envelopes returned to the researchers. The researchers took
into account Haladyna’s (1994) recommendation that 70% of the items need to meet the stan-
dardized test-development criteria. The process was repeated for the next dimensions, values and
leadership skills. After receiving all envelopes from the experts, the researchers analyzed the
comments and suggestions and compared original placements with those suggested by the ex-
perts. The items were then rearranged into the constructs. Initially, the questionnaire was written
in English, but the Malay language was later added to help students understand the items better.
The items were then back-translated to English by language experts to ensure it was suitable for
secondary-school students.

Items were quantitatively analyzed using Winsteps to assess their suitability. In item po-
larity, information on correlation coefficient of measurement-point (PTMEA correlation) is need-
ed. If the responses to a rating scale are incorrectly coded, the PTMEA correlation value will not
positively correlate with the latent trait. Therefore, the researcher would need to verify that the
data is correctly coded before going further (Linacre & Wright, 2012). Principal component
analysis of residual (PCAR) was used to identify whether the items in the construct were unidi-
mensional. Item reliability and separation indices were used to check the extent the empirical
scale of items in domain of M3SLS was consistent with the instrument developers’ expectation.
Person reliability and separation indices meanwhile were used to determine whether items in
each construct were able to replicate the layout of the respondents. Finally, item infit mean-
square (MNSQ) was used to determine how well the respective items fit the Rasch Rating Scale
model.
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RESULTS AND DISCUSSION
Scale Refinement

From the envelopes that were returned, the experts commented that two items were con-
sidered not relevant as they were in a negative form. The researchers changed the items into posi-
tive forms and maintained these in the M3SLS. An Educational Management expert commented
that some items in the instrument were “double barreled” in nature and suggested that the re-
searchers split these into two or use only one item for each statement. Most of the items were
placed in the correct constructs with the frequency in the M3SLS meeting the standardized test
development criteria of 70%. This means that two of the three experts agreed on the item place-
ment (Haladyna, 1994). None of the items was recommended for deletion; therefore the number
of items remained the same at 73.

Item Polarity

Table 1 shows that all the values of PTMEA correlation in M3SLS were positive. There
were eight items with PTMEA correlation below .20 (ES4CP16, CS4CP18, ES1CP1, PLE3V2,
AFF3V17, EXT4CP19, AGR4CP20, and CPT2V14) with the maximum PTMEA correlation at
.54. The positive value of PTMEA correlation proves that the items were finely constructed
(Bond & Fox, 2007). A positive value of PTMEA correlation is able to discriminate or differenti-
ate the level of leadership competencies held by the respondents. A high PTMEA correlation
meanwhile indicates that an item is able to distinguish between the ability of respondents (Linacre,
2003). Any item with a score of below .20 has to be revised.

TABLE 1
PTMEA correlation for items

PTMEA Label PTMEA Label PTMEA Label
Item . . Item . . em . .
correlation  of items correlation of items correlation  of items

16 .06 ES4CP16 35 29 SEC1V15 47 41 ATT2LS9
18 .07 CS4CP18 3 .30 CS1CP3 68 41 ATTS5LS30

1 12 ES1CP1 30 .30 AUT3V10 12 42 OE3CP12
22 12 PLE3V2 39 .30 BIGILS1 36 42 SEC3V16
37 12 AFF3V17 2 31 OE1CP2 40 42 ATTI1LS2
19 .13 EXT4CP19 7 31 OE2CP7 53 42 BIG3LS15
20 .13 AGR4CP20 27 31 AUT2V7 62 42 DF4L.S24
34 .13 CPT2V14 28 33 SEC2V8 66 42 TF41.S28

9 .20 EXT2CP9 32 33 CON2V12 13 43 CS3CP13
29 .20 PLE1V9 26 34 AUT1V6 14 43 EXT3CP14
38 21 CPT3V18 8 .35 CS2CP8 52 43 TF2LS14
24 22 CPT1V4 50 .35 CI2LS12 57 43 CI3LS19
55 22 DF3LS17 70 .35 COMSLS32 42 45 COMI1LS4
11 .24 ES3CP11 31 .36 CON1V11 69 45 DF5LS31

(Table 1 continues)
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Table 1 (continued)
PTMEA Label PTMEA Label PTMEA Label
Item . . Item . . Item . .
correlation  of items correlation of items correlation  of items
17 25 OE4CP17 64 .36 CI4LS26 73 45 TF5LS35
6 .26 ES2CP6 71 .36 CI5SLS33 41 46 DF1LS3
21 .26 CON3V1 43 .37 CI1LS5 60 A7 BIG4LS22
23 .26 PLE2V3 44 .37 LCI1LS6 45 A48 TF1LS7
54 .26 ATT3LS16 46 .37 BIG2LSS 5 49 AGRI1CP5
25 27 AFF1V5 56 .37 COM3LSI18 63 .50 COMA4LS25
48 27 DF2LS10 49 40 COM2LS11 58 S1 LC3LS20
4 28 EXT1CP4 51 40 LC2LS13 67 52 BIG5LS29
72 28 LC5LS34 61 40 ATTA4LS23 65 .53 LC4LS27
33 .29 AFF2V13 10 41 AGR2CP10 59 54 TF3LS21

Note. AFF = affiliation; AGR = agreeableness; ATT = attitude; AUT = autonomy; BIG = understand the big picture; CI = leader’s
voice effective; COM = communication; CON = conformity; CPT = competition; CS = conscientiousness; DF = driving force; ES
= emotional stability; EXT = extraversion; LC = leading change; OE = openness to experiences; PLE = pleasure; SEC = security;
TF = teamwork and followership.

Principal Component Analysis of Residual (PCAR)

From PCAR analysis, the raw variance explained by items was 29.8% with the unex-
plained variance in the first contrast at 70.2% as shown in Table 2. The standardized residual
variance explained by measures of this data (29.8%) and expectation of model (29.4%) were al-
most similar. The analysis showed that the Rasch dimension dominated almost three times the
secondary dimension, which was notable. A secondary dimension must have the strength of at
least three items. If the first contrast has eigenvalue units of less than 3, then the test is probably
unidimensional (Linacre, 2003). However, in the pilot study the eigenvalue of the first contrast is
5.3, which indicates that the five items may form another dimension.

TABLE 2
Table of standardized residual variance (in eigenvalue units)

Empirical Modeled
Total raw variance in observations 104.0 100.0% 100.0%
Raw variance explained by measures 31.0 29.8% 29.4%
Raw unexplained variance (total) 73.0 70.2% 100.0% 70.6%
Unexplained variance in 1st contrast 53 5.1% 7.3%

Table 3 shows that the five items labelled A, B, C, D, and E measured the third domain,
leadership skills. The items labeled a, b, c, d, and e, on the other hand, measured the second do-
main, values. Five items were enough to split them into a separate instrument (Linacre, 2003).
Therefore, it was suggested that the three domains be analyzed separately in the real study.

58



TPM Vol. 23, No. 1, March 2016 Ling, M-T., & Pang, V.
53-63 Development and validation of M3SLS:

© 2016 Cises A pilot study

TABLE 3
Standardized residual loadings for items

Loading Measure Infit MNSQ Outfit MNSQ Entry number Item
.56 .08 .85 .85 A ATTS5LS30
.53 1.15 .81 .81 B DF5LS31
49 -.01 .83 .82 C TF5LS35
49 -.06 .96 .96 D ATT4LS23
40 43 .93 .92 E LC1LS6

—48 .85 1.35 1.36 a AFF3V17
-.47 34 1.34 1.34 b CPT3V18
-42 -.56 1.29 1.28 c PLE1V9
-42 .58 1.26 1.25 d CPT2V14
-40 -1.33 1.87 1.75 e PLE2V3

Note. MNSQ = mean square. AFF = affiliation; ATT = attitude; CPT = competition; DF = driving force; LC = leading change;
PLE = pleasure; TF = teamwork and followership.

Item Reliability and Separation Indexes

Table 4 shows the summary of item statistics in Winsteps. The item reliability for 73
items in M3SLS was .98. This high item reliability is due perhaps to the wide difficulty range of
items and large sample size. Winsteps’ item reliability has no traditional equivalent. When the
value is high, it indicates the sample size is enough for stable comparisons between items (Linacre
& Wright, 2012). The item separation was 7.49. The higher the number, the more confidence the
researcher can place in the replicability of item placement across other samples (Bond & Fox,
2007). High item separation (> 3, item reliability > .9) implies the person sample is enough to
confirm the item difficulty hierarchy, which is the construct validity of the instrument (Linacre &
Wright, 2012). The separation value of item was 7.49 indicating that personality items in this
scale can be statistically differentiated to seven levels of difficulty.

TABLE 4
Summary of item statistics

Infit Outfit

Raw Count  Measure MOl VINSQ  ZSTD  MNSQ  ZSTD

score error
M 560.4 219.0 .00 .08 1.04 .0 1.02 -2
SD 106.3 .0 .65 .01 35 34 32 33
Max 781.0 219.0 1.32 11 2.16 7.8 1.97 6.3
Min 320.0 219.0 -1.58 .07 47 -7.2 47 -7.2
Real RMSE .09 Adjusted SD 0.65 Separation 7.49 Item reliability .98
Model RMSE .08 Adjusted SD 0.65 Separation 8.23 Item reliability .99

SE of item mean = 0.08

Note. MNSQ = mean square; ZSTD = standardized fit statistics. Umean = .000; Uscale = 1.000. Item raw score-to-measure correla-
tion =—.99. Data points: 15987. Log-likelihood chi-square: 39431.75 with 15736 df. p = .0000.
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Person Reliability and Separation Indexes

The person raw score reliability index was .89, determined through the internal consis-
tency method. Therefore, the person reliability is equivalent to Cronbach’s alpha. As stated by
Chua (2006), the person reliability is considered satisfactory when the alpha value is within .65
and .95. A higher person reliability might be due to better sample targeting, wider ability range of
respondents, and longer instrument (Linacre & Wright, 2012). The person separation index value
of 2.86 indicates that there are three levels of respondent ability identified in this pilot study.
High person separation (> 2, person reliability > 0.8) with a relevant person sample implies the
instrument is sensitive enough to distinguish between high and low performers (Linacre &
Wright, 2012; Sherron, 2000). Table 5 shows the summary of person statistics in Winsteps.

TABLE 5
Summary of person statistics

Infit Outfit
Raw oot Measure M9l MiNsQ zSTD MNSQ ZSTD
score error
M 189.0 73.0 70 13 92 -6 91 -7
SD 23.0 .0 43 .01 28 1.8 27 1.8
Max 265.0 73.0 2.51 .20 1.49 2.7 1.76 39
Min 138.0 73.0 -.16 13 .50 -39 .50 -3.8
Real RMSE .14 Adjusted SD 0.40 Separation 2.86 Item reliability .89
Model RMSE .14 Adjusted SD 0.40 Separation 2.99 Item reliability .90

SE of item mean = 0.03

Note. MNSQ = mean square; ZSTD = standardized fit statistics. Deleted: 43 persons. Person raw-score-to-measure correlation = 1.00.
Cronbach’s alpha person raw score reliability = .89.

Item Fit

The infit mean square for all items was between .50 and 1.50, which is in the acceptable
range (Linacre & Wright, 2012) except for AGR3CP15 (.47), AFF1V5 (1.51), CON3V1 (1.52),
EXT4CP19 (1.58), SEC2V8 (1.8), PLE2V3 (1.87), AFF2V13 (2.07), and CPT1V4 (2.16). Items
with mean square value of more than 1.5 are unproductive for construction of measurement.
However, the items do not degrade the measurement, but still might have to be revised with
modification of sentence structure and terms used. Figure 1 shows the item fit map generated by
Quest with all items’ fit noted to be within the range.

CONCLUSIONS

In conclusion, there are items that need to be revised and modified based on the analysis
of item polarity, item fit, and PCAR. The reliability and separation indexes of item and person are
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Item fit 7/5/15 21:40
all on all (N = 219 L = 73 Probability level = .50)
Infit
MNSQ .63 .67 .71 .77 .83 .91 1.00 1.10 1.20 1.30 1.40 1.50 1.60
--------- B e e e e s e et e et
1 item 1 *
2 item 2 *
3 item 3 *
4 item 4 *
5 item 5 *
6 item 6 *
7 item 7 *
8 item 8 *
9 item 9 *
10 item 10 *
11 item 11 . *
12 item 12 . *
13 item 13 . *
14 item 14 . *
15 item 15 . * .
16 item 16 *
17 item 17 *
18 item 18 *
19 item 19 *
20 item 20 . *
21 item 21 . *
22 item 22 *
23 item 23 *
24 item 24 . *
25 item 25 . *
26 item 26 . *
27 item 27 . *
28 item 28 . *
29 item 29 *
30 item 30 . *
31 item 31 . *
32 item 32 .
33 item 33 . *
34 item 34 . *
35 item 35 . *
36 item 36 . *
37 item 37 *
38 item 38 . *
39 item 39 . *
40 item 40 . *
41 item 41 . *
42 item 42 . *
43 item 43 . *
44 item 44 . *
45 item 45 . *
46 item 46 . *
47 item 47 . *
48 item 48 *
49 item 49 . *
50 item 50 . *
51 item 51 . *
52 item 52 . *
53 item 53 *
54 item 54 *
55 item 55 *
56 item 56 . *
57 item 57 . *
58 item 58 . *
59 item 59 . *
60 item 60 . *
61 item 61 . *
62 item 62 . *
63 item 63 . *
64 item 64 . *
65 item 65 . *
66 item 66 . *
67 item 67 . *
68 item 68 . *
69 item 69 . *
70 item 70 *
71 item 71 *
72 item 72 .
73 item 73 . *
FIGURE 1

Item fit map generated by Quest.
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within the acceptable range. Following the pilot test, it is recommended that the instrument is
now distributed to a larger population to ensure the stability of the scale. Differential item func-
tioning (DIF) is recommended for inclusion in future studies to ensure the instrument is not bi-
ased to any demographic element such as gender and age.

NOTE

1. UPSR, SPM, and KPM are the Malay language equivalent of the English abbreviations PSAT, MCE,
and MOE.
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