A Study on Measuring the Change of the
Response Results in Likert 5-Point Scale Measurement’
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ABSTRACT

This study examines how and which direction respondents who participated in 5-point Likert scale
surveys change their initial responses when they are given an identical second survey after certain
treatments. The research employs three identical questionnaires (first, second and third surveys)
to analyze survey results based on group differences, kinds of treatment, survey purposes, and response
change direction and the degree. This paper concludes that, first, it is significant that specialist
groups do not change their initial responses compared to a general librarian group. Second, there
are no differences by survey purpose: however, participants tend to change their initial responses
by others opinions rather than by previous use experiences. Third, participants who initially answered
positively tend not to change their responses, and most participants who answered negatively change
their initial responses in a positive direction. Fourth, when there are changes, participants change
their initial responses by less than two points, and most of them change by one point. Finally, the
hypothesis that middle responses change most and that participants who respond at both ends do
not change their opinion was rejected by the finding that participants who answered on the negative
end tend to change their initial responses in a positive direction.
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1. Introduction

Survey analysis is a dominant method in social
science studies, and there are various methodologies
developed to conduct effective surveys. For example,
there are studies on survey group sampling, on the
variations by response order and position when using
Likert-type scale, on the meaning of the midpoint
in Likert-type scale, and comparative studies of vari-
ous survey delivery methods such as email, fax, post
and web-based sources. However, there are few stud-
ies on different results of the survey when there
are specific treatment or information intercepts dur-
ing survey. In other words, scholars have analyzed
user responses before and after using the system
through survey method; however, they tend to present
significant levels showing whether user attitude
changed positively or there were no changes even
after using the system. Accordingly, this study at-
tempts to analyze the degree of changes based on
the result of the first survey, and provides suggestions
and discussions on how to evaluate changes of an-
swers to each question. This study focuses on how
much these treatments or information intercepts are
influential to participants.

This research analyzes changes of survey results
from previous studies conducted by author of this
study, based on survey questionnaire method and
Delphi technique (using questionnaires). Survey ques-
tionnaires used a 5-point Likert scale. In the second
and third surveys, this research analyzes degree of
change in responses compared to previous survey

answers. Questionnaires for first, second and third

surveys are identical. The research also examines de-
gree of change by respondents who answered neutrally,
and then compares it with degree of change by re-

spondents who answered positively or negatively.

2. Literature Review

Academics have studied survey methods in various
ways. In other words, there is research about the
response rate of various survey delivery methods
such as surveys through post mail, email and web-
based sources, response rate of on-line surveys, re-
sponse rate based on compensation, and response
results by Likert-type survey properties such as verbal
labels and numerical values. A comparative study
on survey response rate among post, email and
web-based source surveys showed that post surveys
tend to have the highest and most prompt response
rate (Cobanoglu, Warde and Moreo 2001). However,
with the development of information technology
communication (ITC), electronic methods have be-
come more and more common in survey practice,
and as a result, researchers began analyzing the re-
sponse rate, speed and cost of surveys through email,
fax and web-based sources (Cobanoglu et al. 2001).
Cobanoglu and others. (2001) argued that surveys
using web-based sources have the highest response
rate and best cost-effectiveness. However, Sheeran
and McMillan (1999) reported that web-based sur-
veys are limited by such factors as survey population,
research subject, and internet accessibility. At the

same time, some researchers have attempted to use
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a mixed-mode survey with email, web-based sources,
telephone and fax to increase response rate (Beck
1996; Dillman and Tarnai 1998; Dilman 1999).
However, in this case, it has been criticized that
there are limitations such as difference of response
context by survey delivery method and disparities
in analysis (De Leeuw 1992; Schwarz, Hippler and
Noelle-Neumann 1992; Dillman 1999).

In addition, academics have analyzed response-
order effects by question order and position; survey
response results vary as questions positions vary
(Rugg and Cantril 1944; Payne 1951; Becker 1954;
Belson 1966; Quinn and Belson 1969; Mueller 1970;
Payne 1971; Brook and Uption 1974; Carp 1974;
Schuman and Presser 1981). In regard to this,
Crosnick and Alwin (1987) claimed that the re-
sponse-order effects can be understood as primacy
effects and recency effects. According to them, pri-
macy effects occur when the placement of an item
at the beginning of a list increases the likelihood
that it will be selected. Recency effects are those
that occur when placement of an item at the end
of a list increases the likelihood that it will be chosen.

With regard to Likert scales surveys and their
results, scholars have studied how presenting the
scales can vary the results. In more detail, researchers
such as Komorita (1963), Schwarz et al. (1991),
Amoo and Friedman (2001), Armitage and Deeprose
(2004), Nicholls et al. (2006), Sedlmeier (2006), and
Dawes (2008) have studied scale range and its effect
on response results. Weems and others (2003) and
Stewart and others (2006) have analyzed how position-

ing negative questions and positive questions in the

beginning of the survey affect results. Wyatt and
Meyers (1987) attempted to analyze survey response
to labeling, and Wildt and Mazis (1978) compared
survey results of text labeling and numeric labeling.
Recently, Hartley and Betts (2010) presented an over-
all analysis that presents a systematic understanding
of the existing studies mentioned above.

Hartley and Betts (2010) compared four different
layouts, as used in this paper: scales that are positioned
numerically from ‘0’ to “10°, or from ‘10’ to ‘0’,
and scales that are presented verbally from ‘clear’
to ‘unclear’, or ‘unclear’ to ‘clear’. As a result, more
than 450 participants rated each of seven aspects of
a structured abstract in a web-based study, with each
one using only one of the four scale formats as listed
above. The resulting data showed that the scale ‘Clear
- 10 ... 0 - Unclear’ consistently lead to significantly
higher ratings in all seven cases. Such findings have
implications for the design of Likert- type scales and
for the data that are gathered from them.

On the other hand, Garland (1991) assessed the
mid-point or neutral point in Likert scales. According
to him, social desirability bias can disappear when
the mid-point or neutral point in Likert scales is re-
moved, that is, measurement with only 4 points; the
presence or absence of the mid-point can distort survey
results. Similarly, scholars such as Matell and Jocoby
(1972), Worcester and Burns (1975), Goldberg (1981),
McFadden and Krug (1984), Armstrong (1987), Guy
and Melissa (1997), and Cummins and Gullone (2000)
have found that the presence or absence of a mid-point
has an influence on survey results. Likewise, Kulas,

Stachowski and Hynes (2008) conducted research on
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the role of the middle response in Likert scales. They
examined whether the middle response option in
graphic rating scales indicates a moderate standing
on a trait or an item, or a ‘dumping ground’ for unsure
or non-applicable (N/A) responses. Their study identi-
fied middle response option dysfunction, and another
study indicated respondents’ use of the middle re-
sponse as an N/A proxy even under the implicit ‘skip
if you do not know’ instructional sets (Kulas et al.
2008). Although middle response category ‘misuse’
did not adversely affect reliability and validity in these
studies, it is recommended that assessment developers
(especially in on-line administration contexts) regu-
larly include an N/A response option when administer-
ing graphic rating scales. Another study conducted
by Jacoby and Matell (1971) that insisted three-point
Likert scales are sufficient for surveys.

Related to this research paper, an analysis by
Bignami-Van (2003) on the consistency of response
by survey participants or interviewees showed the
nature of the participants’ individual inconsistency
and its implication by using re-interview data collected
during a household survey. The results showed an
overall consistency among participants and little influ-
ence from inconsistent participants. Accordingly, there
are re-interview studies on the reliability and stability
of questions about knowledge, attitude and practice
of contraception (Poti, Chakraborti, and Malaker 1962;
Mauldin 1965; Green 1969; Stoeckel and Choudhury
1969; Coombs 1977). All of these studies suggested
that response errors tend to be affected by character-
istics of the participants, the context of the ques-

tionnaires, and the psychological nature of the partic-

ipants, and their level of willingness to participate.
Although there have been various studies on Likert-
type surveys, there is little literature to explain whether
survey results are influenced by participants’ experi-
ence with the survey system or by others’ opinions.
Especially in Likert-type measurement surveys, there
are few findings on how the responses in the middle

or at both ends of the scale vary.

3. Research Questions

This paper examines the degree of change in re-
sponses across first, second and third administration
of the same set of questionnaires, which used a 5-point
Likert scale for measurement. It focuses on how
neutral middle responses change and compares the
response changes of participants at both positive and
negative ends of the scale.

This study was conducted based on following re-
search questions:

Question 1: In 5-point Likert scale measurement,
do participants responding point 3,
the neutral point, change their initial
responses most frequently and are at
the highest degree of change after
treatment?

Question 2: In 5-point Likert scale measurement,
do participants responding point 1
(negative) or point 5 (positive), barely
change their initial responses even
with any kind of treatment?

Question 3: If participants change their initial re-
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sponses, how much is the degree of
change?

Question 4: If participants change their initial re-
sponses, are they in the positive direc-
tion (closer to point 5) or negative
direction (closer to point 1), or are
they at the neutral point?

Question 5: Can the survey purpose or kind of
treatment be classified as influential
factors?

Question 6: Are there differences among the three

survey groups?

4. Research Design and
Methodology

4.1 Research Design

This study analyzed how initial responses of partic-
ipants in surveys change after treatment based on
existing survey results. Surveys and response results
used in this research are the ones already used in
previous studies by the author of this research project;
the target group was librarians. The Delphi technique
was used in Survey 1 (Noh 2010a) and Survey 2

(Noh 2010b), and an on-line survey method was
used in Survey 3 (Noh 2010c). LIS specialists includ-
ing librarians in institutions were questioned in
Surveys 1 and 2, and in Survey 3 institutional li-
brarians were questioned. Survey 1 was conducted
to develop indicators for the evaluation of academic
libraries, and Surveys 2 and 3 were carried out to
develop metadata items.

In this paper, two different treatments were used:
the average result of response from other participants
and experience with system use. The treatment used
in Surveys 1 and 2 were overall analysis results by
question based on the average and median of the
responses from the previous survey. The level of expe-
rience with system use by respondents was used as
a treatment in Survey 3(see Table 1). All of these
three surveys used on 5-point Likert scales, and in
Surveys 1 and 2, identical questionnaires were dis-
tributed and collected three times; however, in Survey
3 identical questionnaires were distributed twice be-
cause the response rate was too low for experience
with system use by respondents. Especially in Survey
3, first administration was conducted among partic-
ipants who did not have experience with system use,
and second administration was carried out after making

these participants gained experience with the system.

(Table 1) Research Data and Type

Survey method Target group

Context Group title

Delphi Method LIS specialists including

Surveyl librarians

Library evaluation indicators

development Specialist group 1

LIS specialists including

Survey2 Delphi Method librarians

Library metadata development Specialist group 1I

Survey3 On-line Survey  Librarians by institution

Metadata item development for

General librarian group
reference
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Change of response by each question was analyzed
to measure the degree of change in responses by
survey participants. In particular, this study focused
on participants who initially responded at the neutral

point or at both positive and negative end points.

4.2 Methodology

This study employed a nonparametric test instead
of using a parametric method to ensure normality
because all variables in this study are measured based
on an ordinal Likert scale. In other words, the influ-
ence of the first survey result as a treatment to the
change in the second survey response was tested
by the Johnkheere-Terpstra test.

The Johnkheere-Terpstra test expands the one-sid-
ed test of Wilcoxon rank sum test to K number of
samples. The Johnkheere-Terpstra test is appropriate
when K number of the population is classified by
an ordinal group because it is a nonparametric method
of testing if the location parameter of K number
of groups increases gradually by order of groups.
The statistic of the Johnkheere-Terpstra test is as

follows:

k-1 K n, fig

J= E E D:u’ where L:W=EEMH {‘X}u)

u=1u=u+1 i=1i=1

Here, Mg « b) shows 1 when g+« b, or it is 0,
which means an indicator function. 7, indicates num-
ber of samples in " group, and X, means i" ob-
servation in 3" group. Rejecting null hypothesis or

not is decided by comparing the , statistic of sam-

ples with the exact distribution or the approximate

distribution.

9. Results

5.1 Response Rate

Two Delphi surveys and one general survey were
conducted in this research. For the Delphi surveys,
participants were paid 100 US dollars per person,
and for the general survey 10 US dollars was given
to each respondent. The response rate for the two
Delphi surveys was 100 percent, and general survey
had a 26.15 percent response rate. Reasons for the
different response rates could be: 1) the influence
of different amounts of compensation (Fox et al.
1988; James and Bolstein 1990; Yammarino et al.
1991; Church 1993; Everett, Price, Bedell, and
Telljohann 1997) or 2) social desirability, acqui-
escence, question order effects, and primary or re-
cency effects, according to Dillman (1999). In addi-
tion, they could be due to the degree of difficulty
of the questionnaires. In this study, the response
rate of Delphi surveys are higher than the general
survey despite the fact that the number of questions
is much greater in the Delphi surveys than in the
general survey. Therefore, the discrepancy in re-
sponse rates can be explained by the difference in

compensation amounts.
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5.2 Comparison of Specialists and
General Librarians

This sub-section compares each group’s average,
standard deviation, and two-way contingency table,
and also tests significances by using the Johnkheere-
Terpstra test. The study used various analyses to
answer to the research questions. In addition, this
paper compared study specialist groups and a general
librarian group. A comparison between specialist
groups is carried out based on the same treatment
but with different purposes, and another comparison
between a specialist group and a general group is
based on the same purpose but with different

treatment.

5.2.1 Response Change by Group

The response average of specialists gradually in-

creases and their standard deviation decreases by each
survey compared to those of general librarians. In
other words, librarians’ average decreases and their

standard deviation increases (see Table 2).

5.2.2 Response Change Treatment

In all groups, response average increases for partic-
ipants who chose points 1, 2 and 3 in the analysis
of response average changes by Likert scale. On the
other hand, participants who chose points 4 and 5
showed a decrease in their response average. This result
was more significant in the general librarian group
than in specialist groups. In the case of specialist groups,
the standard deviation tended to decrease when their
prior answers were in the positive direction. Participants
who chose point 4 showed the highest rate of response

average change amongst all (see Table 3).

{Table 2) Response Average and Standard Deviation by Group and by Survey

First Second Third
Group N Average Standard Average Standard Average Standard
g Deviation g Deviation g Deviation
Specialist group 932 3.8287 1.0457 3.8676 0.9874 3.8870 0.9588
Ge“ergoﬂzra“a“ 578 40796 0.7612 39533 0.8348 NA NA

(Table 3> Response Average by Likert-5 Measure Score

Prior All groups Specialist group Specialist group I Specialist group 1I General librarian group
e e S s S v ST v S e S
1 33 15758 07084 32 15625 07156 5 20000 00000 27 14815 07530 1 2.0000 .

2 167 24551 06650 154 23831 05852 49 24286 0.6124 105 23619 05739 13 33077 09473
3569 31810 05939 468 31239 05252 222 30721 04701 246 31707 05672 101 34455 0.7934
4900 39611 05907 613 4.0016 04259 272 39559 03816 341 4.0381 04554 287 3.8746  0.8352
5 766 47624 05298 590 4.8610 03879 166 4.8855 03553 424 4.8514 03999 176 44318  0.7604
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5.3 Two—way Contingency Table
Analysis

It is difficult to accurately analyze response change
by Likert scale point and its direction with response
average and standard deviation by survey. Thus,
two-way contingency tables of all groups, specialist
groups and general librarian group was created. Tables
from 4 to 10 describe response change in two-way
contingency tables. In detail, Table 4 shows the analy-
sis of response change of all groups, Table 5 for
special groups, Table 8 for a specialist group that
participated in the survey of library evaluation in-
dicator (Specialist Group I), Table 9 for another spe-
cialist group that responded to the survey of metadata
development (Specialist Group II), and Table 10 for
a general librarian group that participated in the survey
of metadata development. Table 6 and Table 7 explain

how each specialist group changed responses across
the first, second and third surveys.

In particular, Table 4 shows the results of second
survey clearly. For instance, 51.52 percent of partic-
ipants who selected point 1 in the first survey selected
point 1 again in the second survey, 42.42 percent
of participants changed their responses to point 2,
and 3.03 percent changed to point 3. Overall, the
highest percentage of participants chose the same point
in both surveys, and the lowest percentage changed
more than 2 points. That is, when participants changed
their prior responses, mostly they changed by 1 point.
As Table 4 illustrates, it is most significant with less
than 0.05 based on the Johnkheere-Terpstra test of
non-change responses closer to point 5 (positive).

Table 5 reflects an analysis of specialist groups
in a two-way contingency table. Here, responses that

changed from first survey to second and from second

{Table 4> Two-way Contingency Table Analysis (All Groups)

Initial response Re-response (Row Ratio %) thal

1 2 3 4 5 (Ratio %)

] 17 14 1 1 0 33

(51.52) (42.42) (3.03) (3.03) (0) (1.36)

2 1 102 53 9 2 167

(5.26) (61.08) (8.39) (1.06) (0.26) (6.86)

5 1 32 422 91 23 569

(5.26) (19.16) (66.77) (10.72) (2.99) (23.37)

L 0 13 136 624 127 900

(0) (7.78) (21.52) (735) (16.54) (36.96)

5 0 6 20 124 616 766

(0) (3.59) (3.16) (14.61) (80.21) (31.46)

Total 19 167 632 849 768 2435

(Ratio %) (0.78) (6.86) (25.95) (34.87) (31.54)

Statistic 1816879
Johnkheere-Terpstra Test Z 42.4967
p-value <.0001
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{Table 5) Two-way Contingency Table Analysis (All Specialist Groups)

Tnitial response Re-response (Row Ratio %) Total

1 2 3 4 5 (Ratio %)

1 17 13 1 1 0 32

(53.13) (40.63) (313) (313) (0) (1.72)

9 1 100 46 7 0 154

(0.65) (64.94) (29.87) (4.55) (0) (829)

5 1 25 368 63 11 468

(0.21) (5.34) (78.63) (13.46) (2.35) (25.2)

L 0 3 46 511 53 613

(0) (0.49) (75) (83.36) (8.65) (33.01)

5 0 1 6 67 516 590

(0) (0.17) (1.02) (11.36) (87.46) (590)

Total 19 142 467 649 580 1857

(Ratio %) (1.02) (7.65) (25.15) (34.95) (31.23)

Statistic 1138852
Johnkheere-Terpstra Test Z 42.5838
p-value {0001

survey to third were all considered as one single and it was significant based on the Johnkheere-
case. As a result, there were few changes when the  Terpstra test (see Table 5).

initial responses were in the highest positive direction, Table 6 and Table 7 demonstrate response change

(Table 6) Two-way Contingency Table Analysis (Specialist Groups: First to Second Survey)

Tnitial response Re-response (Row Ratio %) Tgtal
1 2 3 4 5 (Ratio %)

) 17 13 1 1 0 32

(53.13) (40.63) (313) (313) (0) (1.72)

9 1 100 46 7 0 154

(0.65) (64.94) (29.87) (4.55) (0) (8.29)

3 1 25 368 63 11 468

(0.21) (5.34) (78.63) (13.46) (2.35) (25.2)

A 0 3 46 b11 53 613

(0) (0.49) (75) (83.36) (8.65) (33.01)

5 0 1 6 67 516 590

(0) (017) (1.02) (11.36) (87.46) (590)

Total 19 142 467 649 580 1857

(Ratio %) (1.02) (7.65) (25.15) (34.95) (31.23)

Statistic 2818725
Johnkheere-Terpstra Test Z 29.1946

p-value {0001
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{Table 7) Two-way Contingency Table Analysis (Specialist Groups: Second to Third Survey)

Initial response Re-response (Row Ratio %) Tgtal
1 2 3 4 5 (Ratio %)
1 6 5 0 0 0 11
(54.55) (45.45) (0) (0) (0) (1.18)
9 1 52 20 2 0 75
(1.33) (69.33) (26.67) (2.67) (0) (8.07)
3 1 9 190 30 1 231
(0.43) (39) (82.25) (12.99) (0.43) (24.87)
A 0 1 23 271 26 321
(0) (0.31) (717) (84.42) 81) (34.55)
5 0 0 3 26 262 291
(0) (0) (1.03) (8.93) (90.03) (31.32)
Total 8 67 236 329 289 929
(Ratio %) (0.86) (7.21) (25.4) (3541) (31.11)
Statistic 2875335
Johnkheere-Terpstra Test Z 31.05
p-value <.0001

results are all significant with the Johnkheere-Terpstra
test (see Table 6 and Table 7).

rates by survey, from the first survey to the second
and from the second survey to the third; the results

of each survey have similar trends as above. The Table 8 and Table 9 show the analysis results of

(Table 8) Two-way Contingency Table Analysis (Specialist Group )

Initial response Re-response (Row Ratio %) Total
1 2 3 4 5 (Ratio %)
1 0 5 0 0 0 5
(0) (100) (0) (0) (0) 0.7)
9 0 31 15 3 0 49
(0) (63.27) (30.61) (6.12) (0) (6.86)
3 0 14 181 24 3 222
(0) (6.31) (81.53) (10.81) (1.35) (31.09)
A 0 0 26 232 14 272
(0) (0) (9.56) (85.29) (5.15) (38.1)
5 0 0 2 15 149 166
(0) (0) (1.2) (9.04) (89.76) (23.25)
Total 0 50 224 274 166 714
(Ratio %) (0) (7) (31.37) (38.38) (23.25)
Statistic 164340
Z 26.2378
Johnkheere-Terpstra Test One side Pt > 7 <0001
Both sides Pr ) |Z| 0001
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(Table 9> 2 Two-way Contingency Table Analysis (Specialist Group II)

Initial response Re-response (Row Ratio %) Total
1 2 3 4 5 (Ratio %)
1 17 8 1 1 0 27
(62.96) (29.63) 3.7 (3.7 (0) (2.36)
9 1 69 31 4 0 105
(0.95) (65.71) (29.52) (3.81) (0) (9.19)
5 1 11 187 39 8 246
(0.41) (4.47) (76.02) (15.85) (3.25) (21.52)
A 0 3 20 279 39 341
(0) (0.83) (5.87) (81.82) (11.44) (29.83)
5 0 1 4 52 367 424
(0) (0.24) (0.94) (12.26) (86.56) (37.1)
SHA 19 92 243 375 414 1143
(9&%) (1.66) (8.05) (21.26) (32.81) (36.22)
Statistic 428822
Johnkheere-Terpstra Test One si deZ Py 7 338050917
Both sides Pr ) 17| {0001

two specialist groups: specialist group I and specialist ~ of the five participants who initially answered point
group II. Results were also similar to others, and they 1 changed their choices to point 2.
are significant according to the Johnkheere-Terpstra Table 10 shows somewhat different results from

test. However, in the case of specialist group I, all  the others: in the general librarian group, there is

(Table 10> Two-way Contingency Table Analysis (General Librarian Group)

Tnitial response Re-response (Row Ratio %) Total
1 2 3 4 B (Ratio %)
1 0 1 0 0 0 1
(0) (100) (0) (0) (0) 0.17)
5 0 2 7 2 2 13
(0) (15.38) (53.85) (15.38) (15.38) (2.25)
5 0 7 54 28 12 101
(0) (6.93) (53.47) (27.72) (11.88) (17.47)
A 0 10 90 113 74 287
(0) (3.48) (31.36) (39.37) (25.78) (49.65)
5 0 5 14 57 100 176
(0) (2.84) (7.95) (32.39) (56.82) (30.45)
Total 0 25 165 200 188 578
(0) (4.33) (28.55) (34.6) (32.53)
Statistic 73252
Johnkheere-Terpstra Test Z 10.2214

p-value {0001
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a tendency to change the initial response. In other
words, general librarians show a low non-change
response rate. Response changes from point 1 to
point 2 and changes from point 2 to point 3 show
the highest change rates. However, even though the
differences are not great, but it is significantly verified
according to the Johnkheere-Terpstra test (see Table
10). Especially in the general librarian group, ob-
servations of respondents who answered with neg-

ative points were very low compared to other groups.

5.4 Response Change Range and
Degree

5.4.1 Response Change Range by Group

Comparisons of response change ranges by group
(re-response - prior response), the general librarian
group was more likely to change from the initial
response than were the specialist groups, and the

standard deviation was also higher in the general

librarian group. In the case of specialist groups, re-
sponse change range decreased when responses
where from point 1 to point 3, standard deviation
also decreased (see Table 11).

Both the range of response changes by Likert scale
point and standard deviation decreased when initial
responses were at positive points. Here, the range
was measured as an average of prior response
changes. This result was same for all groups, except
respondents who chose point 4 in the general librarian
group (see Table 12).

For specialist groups, overall trends are identical
in each survey, and there is a higher change range
between the first and second specialist groups (see

Table 13).

5.4.2 Response Change Degree by Group
Tables 14 describe the degree of response change
after initial response. For example, Table 14 deals

with the degree of response change by initial response

(Table 11 Average Response Change by Group

Group From first to second survey From second to third survey
N Average Standard Deviation N Average Standard Deviation
Specialist 932 0.2392241 0.4903516 932 0.1679225 0.3963792
General librarian 578 0.6245675 0.6628691 NA NA NA

(Table 12> Average Response Change by Prior Response

Prior All groups Specialist group Specialist group [ Specialist group II General librarian group
response N  Average Star.ldgrd N Average Stangld N  Average Star}da}rd N Average Stal}da}rd Average Stapda}rd
Deviation Deviation Deviation Deviation Deviation
1 33 05758 07084 32 05625 0.7156 5 1.0000 0.0000 27 04815 0.7530 1 1.0000 .

2 167 04671 0.6566 154  0.3961 05764 49 04286 06124 105 0.3810 05613 13 1.3077 0.9473

3 569 0.3005 05432 468  0.2393 04836 222 01982 04322 246 02764 05237 101 05842 0.6967

4 900 03211 04972 613 01713 03899 272 01471 03548 341  0.1906 04152 287 06411 0.5485

5 766 0.2376 05298 590  0.1390 03879 166 01145 03553 424 0.1486 03999 176 05682 0.7604
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{Table 13 Specialist Group Response Change

All Specialist Groups

Specialist Group First Survey

Specialist Group Second Survey

Prior response Standard Standard Standard
) birege Deviation Y LTaEE Deviation iy AEEEe Deviation

1 32 0.5625 0.7156 21 0.6190 0.8047 11 0.4545 0.5222

2 154 0.3961 0.5764 79 0.4557 0.6160 75 0.3333 0.5285

3 468 0.2393 0.4836 237 0.2911 0.5404 231 0.1861 0.4118

4 613 0.1713 0.3899 292 0.1849 0.4062 321 0.1589 0.3746

5 590 0.1390 0.3879 299 0.1672 0.4243 291 0.1100 0.3448

(Table 14> Response Change Degree by Initial Response (All Groups)
Response change (row ratio %) Total

Initial response

0 1 More than 2 (Ratio %)

) 17 14 2 33
(51.52) (42.42) (6.06) (1.36)

9 102 54 11 167
(61.08) (32.34) (6.59) (6.86)

3 422 123 24 569
(74.17) (21.62) (4.22) (23.37)

A 624 263 13 900
(69.33) (29.22) (144) (36.96)

5 616 124 26 766
(80.42) (16.19) (3.39) (31.46)

Total 1781 578 76 2435

(Ratio %) (73.14) (23.74) (3.12)

Statistic 971207
Johnkheere-Terpstra Test Z -5.0138

p-value {0001

for each point in the Likert scale for all groups.
According to this table, response change rate of partic-
ipants who did not change their initial answers to
point 1 was 51.52 percent, the rate of participants
who changed their initial response at 1 point level
was 42.42 percent, and the rate of participants who
changed their initial responses at more than 2 points
level was 6.06 percent. Overall, if participants an-
swered positively (closer to point 5), they tended

not to change their initial responses. Significance

levels of the results for all cases were less than 0.05

percent by the Johnskeers-Terpstra test.

6. Discussion

This study attempted to analyze the degree and
the direction of changes of survey participants’ initial
responses by respondents’ system use experiences

or others’ opinions. Target groups consisted of two
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specialist groups and one general librarian group.
In the case of the specialist groups, this study em-
ployed the Delphi method, and all three surveys were
conducted based on 5-point Likert scale measurement.
During the first survey administration, one of two
specialist groups was polled to develop library evalu-
ation indicators and the other was polled to develop
metadata. The second survey’s purpose was the same
as in the survey for the general librarian group.

For the specialist groups, identical questionnaires
were provided for all three surveys. Before conducting
the second survey, the result of the first survey analysis
(average, median and each participant’s opinion in
the prior survey) was shown, and before the third
survey, the result of the second survey was given
to respondents. In this light, the treatment here was
providing an overall analysis result, that is, opinions
of other people. On the other hand, there were two
surveys for the general librarian group. For the first
survey, general librarians participated in the survey
without system use experience, and for the second
survey, they all had experience using the system,
thus, the treatment was system use. Based on that,
this research conducted analysis on the differences
among groups and differences by treatment and by
survey purpose. Especially, this paper focuses on how,
in what direction, and to what degree participants’
responses changed when they answered closer to the
positive end of the scale (point 5 on the Likert scale)
or closer to the negative end (point 1 on Likert scale).

First, the analysis result on the differences between
the specialist groups and the general librarian group

showed that specialist groups did not change their

initial responses compared with the general librarian
group. Also, as the survey was repeated, response
change average increased and deviation decreased in
specialist groups; however, for the general librarian
group, the average increased and deviation decreased.
In this case, it was not clear if the differences between
two groups were due to the treatment or due to the
different characteristics of each group, and this remains
a limitation of this research. Second, the paper com-
pared specialist group I and specialist group II to
analyze differences by survey purpose. Based on the
Johnkkeere-Terpstra test, there was not a significant
difference between groups. Accordingly, response
change was not affected by the survey purpose, but
by other factors. Third, specialist group II and general
librarian group were compared to analyze differences
by treatment. In the case of specialist group II, response
change average increased compared to the prior sur-
vey; however, for the general librarian group, response
change average increased when participants chose
points 1, 2 and 3 in their prior survey, and it decreased
when respondents chose points 4 and 5. In this sense,
others’ opinion was influential by making participants’
responses change in a positive direction. At the same
time, system use experience had an effect by making
participants change their initial negative responses
dramatically in the positive direction and change their
positive responses in a negative direction slightly.
Fourth, generally, participants changed their initial
responses in a positive direction in the second and
third surveys when they experienced certain treat-
ments, and the result was significant based on the

Johnkkeere-Terpstra test. Finally, most participants
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chose the same responses as in the initial survey,
and the degree of response change was higher when
the original response was closer to point 5. In addition,
when they changed their responses, it was at the 1-point
level; they rarely changed their responses more than
2 points. In other words, respondents who received
certain treatments, changed their opinions in a positive
direction. Besides, the degree of response change was
higher in the general librarian group than in the special-
ist groups, and it was significant according to the
Johnkheere-Terpstra test. Additionally, participants
did not change their initial responses if they answered
in the positive part of the scale.

It can be said that the purpose of the surveys for
the specialist groups were to gather opinions by pre-
senting others’ opinions, and the surveys for general
librarian group were designed to develop an optimal
system. As it was intended, those in the specialist
groups changed their initial responses based on others’
opinions, and this was shown as standard deviation
decreased. That is, the Delphi survey was very appro-
priate for gathering opinions of the participants.

Before conducting this study, it was hypothesized
that participants who answered at both end points
would not change their responses, and on the other
hand, the ones who were positioned in the middle
would change their responses according to certain
treatments. However, this hypothesis was rejected
by the analysis of average, deviation, and group
comparisons. Rather, the result showed that partic-
ipants who answered negatively tended to change
their initial responses in a positive direction.

Even though this study did not clearly define vari-

ous other factors such as psychological changes, sur-
vey interest changes, and survey background knowl-
edge changes, this research has important implications
for further studies.

One limitation of this paper was in data collection.
The data collected was not sufficient to clearly de-
termine treatment differences and group differences.
That is, it was not possible to conduct second and
third surveys that can explain all of the factors influenc-
ing response change, such as survey purpose, kinds
of treatment, and differences between groups. Thus,
this study employed existing surveys and results that
were similar to this research purpose. Thus, it is not
possible to determine which factor influenced response
change. Nevertheless, there were group differences in
responses to the second and third surveys, and it was
significant that response change was influenced by
treatment. However, it is true that more data in various

dimensions will be necessary for further studies.

7. Conclusion

Most existing literature on the 5-point Likert scale
measurement has been related to survey methods,
survey response rate by survey distribution method,
middle responses, and the consistency of respondents.
In this paper, response change was examined by using
S-point Likert scale measurement, and this was rela-
tively unique compared to existing studies. This re-
search intended to measure how initial responses of
middle point or both end points on the Likert 5-point

scale were changed by certain information or treat-
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ment, and analyzed the direction and degree of such
changes. Moreover, it studied variables such as differ-
ences in the group characteristics of specialist groups
and the general librarian group and survey purposes,
and their influences on response changes.
Consequently, this study has found that there are
group differences between specialist groups and the
general librarian group, and that the specialist groups
had a tendency not to change their initial responses

compared to the general librarian group. At the same

time, this study has shown that respondents who
were in negative direction on the first survey tended
to change their responses in a positive direction sig-
nificantly, and participants who initially answered
with positive point responses did not change their
initial responses. Middle responses did not change
much as well. In terms of the degree of response
change, participants changed their initial responses

by 1 point when there changes.
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