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Abstract

India is the second largest country in the world in terms of population and thus a considerable market for potential future
robot applications as well as a location for manufacturing and production. While work has started to explore attitudes
towards robots, very little is known about the perceptions of robots in India, particularly of political leaders who have
the ability to effect rapid change. The present study administered the 30-item Frankenstein Syndrome Questionnaire to 31
Lok Sabha (Lower House) and Rajya Sabah (Upper House) members of the Indian Parliament (MPs) as well as doctors
(n=94), medical students (n=493), and engineering students (n=1104) for comparative purposes. Because no information
had been available about the psychometric properties of the scale for use in India, a prior Rasch analysis explored the suit-
ability of the commonly used five-factor model. The five subscales did not possess sufficient reliability, and a more psy-
chometrically robust 26-item two-factor model (positive and negative attitudes) was utilized instead. The results revealed
a higher degree of positive attitudes in MPs and doctors as compared to the two student groups. Negative attitudes, on
the other hand, were strongest in doctors, followed by students. MPs had significantly less negative views compared to
all other comparison groups. This study provides valuable insights into attitudes towards robots in India. In general, MPs
appear to have more favourable views than comparison groups in India. A slightly shorter and more parsimonious ver-
sion of the Frankenstein Syndrome Questionnaire has now also been proposed, with improved psychometric properties.
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1 Introduction

The rapid technological advances in recent times have
resulted in an increase in diversification of the application
of robots around the world. In industrial settings, robots are
completing dangerous or repetitive jobs. In most cases, the
benefits are only visible to people indirectly, such as through
products becoming cheaper, higher quality, and manufac-
tured on time [1]. Although many people make contact with
increasingly common surgical robots [2], more interactive
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situations are provided in therapeutic applications. For
example, the human-like robot Nao was utilized for its imi-
tation functions to improve learning and motor functioning
in children with autism [3]. Other designs were inspired by
animals such as the parrot robot KiliRo, which has also been
shown to reduce stress in children with autism [4].

Within robotics, the field of social robotics has been
receiving increasing attention. A social robot has been
defined as “an autonomous or semi-autonomous robot that
interacts and communicates with humans by following the
behavioral norms expected by the people with whom the
robot is intended to interact” (p. 592) [5]. Because of the
close nature of human-robot interaction in social robot-
ics, understanding human user perspectives is particularly
important. Here, the distinction needs to be made between
acceptance and acceptability of robots [6]. While the former
refers to the reaction of individuals in response to encounter-
ing or interacting with a specific robot, the latter refers to the
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general attitude that individuals hold irrespective of whether
they had been exposed to a robot. Such attitudes could be
developed through information obtained from media such
as films [7]. While acceptance is useful to explore or fine-
tune functionality, morphology, and presentation of the
robot, acceptability is more relevant to assess when investi-
gating the use of robots in principle — thus more commonly
at the very early stages of robot development. This approach
would be more suitable for countries such as India, where
adoption of robots is currently lagging behind compared to
other countries but where there is much potential for growth
[8] so that more widespread use of robots can be anticipated.
Given the large population of India, its size of workforce,
and potential market for robotics, understanding the atti-
tudes about robots in this country will be beneficial.

One group that is an agent for rapid change are political
leaders. Understanding the views of politicians will provide
insight into the extent to which adoption of robotic tech-
nology may be facilitated or resisted during the process of
policy development. The present study thus investigated the
acceptability of robots in Members of Parliament (MPs) in
India. For that purpose, the Frankenstein Syndrome Ques-
tionnaire (FSQ) [9] was chosen, given its breadth of cover-
age of relevant facets related to positive as well as negative
attitudes towards robots. Additionally, much of the recent
media exposure in India has been around humanoid robots,
such as in popular movies [10], and the focus of the FSQ
on humanoid robots thus appeared most adequate for this
study. Since most previous work using such robot accept-
ability scales has been conducted largely in Japan and
selected Western countries [6], the present study also serves
as a much-needed exploration of such scales in a different
cultural context. The acceptability reported by MPs in India
were compared to three comparison groups: doctors, medi-
cal students, and engineers. Prior to analysis, the psycho-
metric properties of the FSQ were explored using Rasch
analysis. The present study thus also serves to lay the foun-
dation for future work exploring robot acceptability in India
and psychometric refinement of the scale in general.

2 Methods
2.1 Participants

Participants included 31 members of both Upper and Lower
House of the Indian Parliament. Of these, 25 were male and
6 female. In terms of age brackets, 8 participants indicated
their age to be between 31 and 45 years, 14 participants
were between 46 and 60, and 9 MPs were 61 or above.
The Parliament of India is the Republic of India’s supreme
legislative body. It is a bicameral legislature made up of
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three constituents, namely the President of India, the Rajya
Sabha (Upper House) and the Lok Sabha (Lower House).
Rajya Sabha is also known as Council of States and the Lok
Sabha is called the House of the People. The President of
India is elected by the members of both houses of parlia-
ment and the members of the legislative assemblies of the
country’s states and union territories. Out of 245 members
of the Rajya Sabha, 233 are elected by the elected members
of the state assembly by a single transferable vote, and 12
members are nominated by the President of India. The 543
members of Lok Sabha are elected through general election
based on adult suffrage, and two members are nominated by
the President of India from the Anglo-Indian community.
The members of Lok Sabha serve for five years, and the
Rajya Sabha members serve for a period of six years. There
are members of 37 political parties in Lok Sabha and 34 in
Rajya Sabha. As members of both houses play an important
role in the country’s high-level decision making, we investi-
gated the attitudes of Lok Sabha and Rajya Sabha members
towards robotics. The respondents in the present sample
represented ten different states and nine different political
parties.

In addition to the MPs, three samples were collected for
comparative purposes and to provide a diverse sample to
test the psychometric properties of the scale for use in India.
This included a sample of 94 medical doctors specializing in
areas including pediatrics, oncology, sexology, and surgery.
There were slightly more females in the sample than males,
with 42 indicating that they were male (45%) and 51 female
(54%). In terms of age, 44 participants were between 18 and
30 years, 33 between 31 and 45, and 16 were between 46
and 60. The other two samples were collected from colleges
in Chennai, Namakkal, Coimbatore, Hyderabad, and Delhi.
From the Faculties of Medicine, 493 students completed the
questionnaire, and 1104 from the Faculties of Engineering.
No age information was collected since the vast majority
was in the age bracket 18 to 30. In the engineering sample,
824 identified as male and 273 as female. In the medical
student sample, 220 indicated that there were male and 268
female.

2.2 Questionnaire

The 30-item FSQ [9] inquires about acceptability of human-
oid robots, including expectations and anxiety around the
use of robotic technology in the general public. Items are
presented with a seven-point Likert scale ranging from 1
(Strongly disagree) to 7 (Strongly agree). In the paper
reporting on the original development of the scale [9], the
authors had presented a tentative four-factor structure. Since
then, several variations of this factor structure have been
proposed [6]. The present study tested the suitability of a
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Table 1 Items of the FSQ [9] with the factor names proposed by Syrdal et al. [11] as well as those proposed in the present study as a result of

Rasch analysis

Item

Factors Proposed
by Syrdal et al. [11]

Factors Proposed
in Present Study

1. I am afraid that humanoid robots will make us forget what it is like to be human.
2. Humanoid robots can create new forms of interactions both between humans and between humans

and machines.

3. Persons and organizations related to development of humanoid robots are well-meaning.

4. Humanoid robots may make us even lazier.

5. Humanoid robots can be very useful for caring the elderly and disabled.
6. Humanoid robots should perform repetitive and boring routine tasks instead of leaving them to

people.

7. People interacting with humanoid robots could sometimes lead to problems in relationships

between people.

8. I am afraid that humanoid robots will encourage less interaction between humans.

9. The development of humanoid robots is a blasphemy against nature.
10. I don’t know why, but I like the idea of humanoid robots.

11. I would feel uneasy if humanoid robots really had emotions or independent thoughts.
12. If humanoid robots cause accidents or trouble, persons and organizations related to development

of them should give sufficient compensation to the victims.

13. I can trust persons and organizations related to development of humanoid robots.
14. Widespread use of humanoid robots would mean that it would be costly for us to maintain them.

15. Humanoid robots can be very useful for teaching young kids.

16. I am concerned that humanoid robots would be a bad influence on children.
17. 1 would hate the idea of robots or artificial intelligences making judgments about things.

18. Humanoid robots are a natural product of our civilization.
19. Humanoid robots can make our lives easier.

20. I feel that if we become over-dependent on humanoid robots, something bad might happen.

21.1don’t know why, but humanoid robots scare me.

22. 1 feel that in the future, society will be dominated by humanoid robots.
23. Humanoid robots should perform dangerous tasks, for example in disaster areas, deep sea, and

space.
24. Many humanoid robots in society will make it less warm.

25. I trust persons and organizations related to the development of humanoid robots to disclose suf-

ficient information to the public, including negative information.

26. Technologies needed for the development of humanoid robots belong to scientific fields that

humans should not study.

27. Something bad might happen if humanoid robots developed into human beings.
28. Persons and organizations related to development of humanoid robots will consider the needs,

thoughts and feelings of their users.
29. The development of humanoid robots is blasphemous.

30. Widespread use of humanoid robots would take away jobs from people.

Factor 3: POHR Negative Attitudes
Factor 2: GPATR Positive Attitudes
Factor 4: TRC Positive Attitudes
not included not included
Factor 2: GPATR Positive Attitudes

Factor 2: GPATR not included

Factor 5: IF Negative Attitudes
Factor 5: IF Negative Attitudes
Factor 3: POHR Negative Attitudes
Factor 2: GPATR Positive Attitudes

Factor I: GNATR  Negative Attitudes
Factor 1: GNATR  Negative Attitudes
Factor 4: TRC Positive Attitudes

Factor 1: GNATR  Negative Attitudes
Factor 2: GPATR Positive Attitudes

Factor 1: GNATR  Negative Attitudes

Factor 1: GNATR
Factor 2: GPATR

Negative Attitudes
not included

Factor 2: GPATR  Positive Attitudes
Factor 1: GNATR  Negative Attitudes
Factor 1: GNATR  Negative Attitudes

Factor 3: POHR
Factor 2: GPATR

Negative Attitudes
Positive Attitudes

Factor 1: GNATR  Negative Attitudes

Factor 4: TRC Positive Attitudes
Factor 3: POHR Not included
Factor 1: GNATR  Negative Attitudes

Factor 4: TRC Positive Attitudes

Factor 3: POHR
Factor 1: GNATR

Negative Attitudes
Negative Attitudes

GNATR: General Negative Attitudes Towards Robots; GPATR: General Positive Attitudes Towards Robots; POHR: Principle Objections to

Humanoid Robots; TRC: Trust in Robot Creators; IF: Interpersonal Fears

five-factor structure offered by the authors in a follow-up
study [11] as it was deemed to be advantageous in terms
of factor interpretability and content coverage. These fac-
tors are named General Negative Attitudes Towards Robots
(items 11, 12, 14, 16, 17, 20, 21, 24, 27, and 30), General
Positive Attitudes Towards Robots (items 2, 5, 6, 10, 15,
18, 19, and 23), Principle Objections to Humanoid Robots
(items 1, 9, 22, 26, and 29), Trust in Robot Creators (items
3, 13, 25, and 28), and Interpersonal Fears (items 7 and 8).
Item 4 was not included here due to low reliability. Exam-
ple items include “I would feel uneasy if humanoid robots
really had emotions and independent thoughts” (General

Negative Attitudes Towards Robots), “Humanoid robots can
create new forms of interactions both between humans and
between humans and machines” (General Positive Attitudes
Towards Robots), “1 am afraid that humanoid robots will
make us forget what it is like to be human (Principle Objec-
tions to Humanoid Robots), “Persons and organizations
related to development of humanoid robots are well-mean-
ing” (Trust in Robot Creators), and “People interacting with
humanoid robots could sometimes lead to problems in rela-
tionships between people” (Interpersonal Fears). Question-
naire items with the assigned factor structure [11] are shown
in Table 1.
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Given the diversity of the sample with participants hav-
ing a range of different native languages found in India, the
FSQ was presented in its English-language form. English is
one of the two languages used in Parliament [12] and also
the medium of education in many universities, including the
ones where participants were sampled.

2.3 Procedure

The study was conducted from July 2019 to May 2020. MPs
were recruited using purposive sample to represent diversity
in representation of political parties and states. Members of
both Upper and Lower Houses were contacted by following
the formal appointment-seeking procedure. First, the secre-
taries of the members were contacted, with explanation of
the study and its objectives. On obtaining acceptance from
the MP to take part in the study, the first author visited the
MP together with a research assistant and presented the sur-
vey. MPs were informed that the study is anonymous, and
no personal information other than age and gender was col-
lected. MPs selected a preferred place, according to avail-
ability and following appropriate security protocols. The
participants were presented with a pencil-and-paper version
of the 30-item FSQ and requested to indicate their answers.
The collected questionnaires were deposited into a response
bag that did not permit identification of individual respon-
dents. Information on other participating MPs was not dis-
closed to other MPs to ensure confidentiality.

The doctors were recruited from several hospitals in
the states of Tamil Nadu, Karnataka, Andhra Pradesh, and
Telangana. Using the researchers’ networks, hospital man-
agement teams were contacted and informed about the
study. After agreement to participate, these management
teams then forwarded the invitation to participate to the doc-
tors in the hospital. Potential participants then made contact
with the researchers, who made individual appointments
based on the doctors’ appointment schedules. Each doctor
was contacted in person, received a paper copy of the ques-
tionnaire, and returned the completed questionnaire in a box
to maintain anonymity.

Both student samples were recruited through the rel-
evant academic and research heads. After the purpose and
nature of the study had been explained to the academic
and research heads, the study took place on campus. The
medical student sample was a convenience sample from
third- and fourth-year courses within the program Bach-
elor of Medicine and Bachelor of Surgery. The engineering
students were enrolled in engineering programs with vari-
ous majors. After consultation with the relevant academic
and research heads, questionnaires were distributed to stu-
dents at the beginning of lectures. To maintain anonymity,
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completed questionnaires were returned in a sealed carton
box kept at the front of the lecture theater.

All participants were required to be individuals born as
Indian nationals or to have been residing in India for at least
five years. No incentives to participate were provided for
either of the participant groups. All parts of the study were
approved by the relevant institutional ethics review board.

2.4 Data Analysis

Before conducting analyses to compare group means, a
Rasch analysis tested the psychometric robustness of the
five subscales. Rasch analysis was chosen due to its advan-
tages over classical test theory approaches such as confirma-
tory factor analysis [13]. This includes detailed information
about item performance as well as the ability to distinguish
between the effects of different sources of local dependency
between items, such as through the differentiation between
shared error variance due to method effects (e.g., common
wording or formatting) and due to underlying multi-dimen-
sionality. Rasch analysis thus offered a novel approach to
help resolve some of the inconsistencies in the factor struc-
ture of the FSQ that have previously been reported in the
literature [6].

None of the previous studies had re-scored items, which
means that Factors 1 (General Negative Attitudes Towards
Robots), 3 (Principle Objections to Humanoid Robots), and
5 (Interpersonal Fears) represent negative attitudes, while
Factors 2 (General Positive Attitudes Towards Robots) and
4 (Trust in Robot Creators) represent positive attitudes.
Given the lack of a previously proposed higher-order factor
structure and the fact that factor scores only exhibited low
to moderate correlations with each other [11], our analyses
scrutinized the psychometric properties of each subscale
separately. This also met the requirements for a unidimen-
sional Rasch model [14]. Given the fact that there were only
two items in the subscale Interpersonal Fears, no psycho-
metric analysis could be conducted for that factor.

As fit indices become inflated with sample size, Rasch
analysis was not conducted with the full sample but a ran-
domly selected subset of 400, thus meeting the required
sample size requirements [15]. Rasch analysis was con-
ducted using the software package RUMM2030 [16]. A
likelihood-ratio test (p<.001) confirmed the suitability of
the unrestricted partial-credit model [17], which was thus
used for the present analyses.

Rasch analysis proceeded in an iterative fashion for
each factor separately. A nonsignificant (p>.05, Bonferroni
adjusted) chi-square fit statistic for item-trait interaction was
considered as an indicator for a satisfactory fit to the Rasch
model. Fit residuals for individual items were considered
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Table2 Summary of Rasch model fit statistics, shown separately for each factor as well as an overall positive attitudes model and one referring to
overall negative attitudes: item fit residual, person fit residuals, overall goodness of fit, person separation index (PSI), and results from the Smith
test [19] for unidimensionality. For Factor 2, the initial model did not achieve a satisfactory solution, and the final model signifies the solution after
deletion of items 6 and 18. Due to the low number of items in Factor 5, no Rasch analysis was conducted for that factor

Item residual Person residual Goodness of fit PSI Independent #-test

Factor Mean SD Mean SD X2 (df) D Value % 95% CI ~ Uni-dimensional

1 0.42 1.00 -0.27 1.31 72.16 (60) 0.14 0.70 4.00 1.86 Yes

2 (initial) 0.22 2.15 -0.33 1.21 115.96 <0.001 0.62 1.75 -0.39 Yes
(40)

2 (final) -0.10 0.72 -0.47 1.27 41.51(30) 0.08 0.66 2.50 0.36 Yes

3 0.70 0.53 -0.39 1.31 26.94 (25) 0.36 0.54 1.25 -0.89 Yes

4 0.10 0.31 -0.50 1.27 26.51(20) 0.15 0.58 0.00 -2.14 Yes

Positive (initial) ~ 0.68 1.89 -0.26 1.38 148.70 <0.001 0.70 4.25 2.11 Yes
(78)

Positive (final) 0.47 0.97 -0.35 1.36 57.64 (60) 0.56 0.74 2.50 0.36 Yes

Negative (initial) 0.55 1.50 -0.29 1.67 140.79 <0.01 0.79 5.75 3.61 Yes
(102)

Negative (final)  0.37 0.91 -0.31 1.62 114.64 (96) 0.09 0.80 5.50 3.36 Yes

to be adequate if they fell between the range of -2.50 and
2.50 [18].

When an adequate fit had been achieved, dimensionality
was tested using the method proposed by Smith [19]. This
approach involves comparing person estimates between
two clusters of items with high and low loadings on the first
principal component of residuals using independent-sam-
ples t-tests. If less than 5% of these #-tests are significant
and the low bound of confidence interval showing the num-
ber of significant tests overlaps with the 5-% cut-off point,
unidimensionality is considered to be confirmed. Reliability
was estimated using person separation index (PSI), which
is interpreted in a similar manner to Cronbach’s alpha [17].
A value of 0.70 indicates adequate reliability, and a value
of 0.80 or above indicates that the scale is suitable not only
for between-group comparisons but also for within-group
analysis such as investigating changes over time. Lastly,
final models for each factor were analyzed for differential
item functioning (DIF) by available personal factors. In this
particular case, the only available common personal factor
was gender. Analyses thus ascertained that items function
uniformly for males and females, such that probability of
endorsing an item is solely dependent on trait level and is
not moderated by gender as a variable. Once a satisfactory
psychometric solution had been obtained for each factor,
group comparisons were conducted with parametric statis-
tics using the software package SPSS v. 27.

3 Results

Rasch analysis of the first factor (General Negative Atti-
tudes Towards Robots) achieved a satisfactory fit straight-
away, as indicated by a nonsignificant chi-square value
(Table 2). None of the items exhibited any significant or

elevated misfit, and there was no evidence against the null
hypothesis that the subscale presents a unidimensional solu-
tion (Table 2). A PSI value of 0.70 indicated that the sub-
scale can be considered to have suitable reliability. There
was also no DIF by gender.

Factor 2 (General Positive Attitudes Towards Robots),
in contrast, did not achieve a satisfactory fit at baseline.
While the factor was unidimensional, overall misfit was
indicated by a significant chi square. Item analysis revealed
that this misfit was related to elevated fit residuals for items
6 (“Humanoid robots should perform repetitive and bor-
ing routine tasks instead of leaving them to people”) and
18 (“Humanoid robots are a natural product of our civiliza-
tion”). When these items were removed in the next iteration,
chi square became nonsignificant, and the model continued
to be unidimensional (Table 2). However, PSI remained a
concern. Even though it had increased relative to the initial
model for this factor, it was still only 0.66, thus revealing
lack of sufficient reliability. As with Factor 1, there was no
evidence of DIF by gender.

Factors 3 and 4 were similar to Factor 1 in the sense that a
unidimensional fit could be achieved with the initial models
(Table 2). For Factor 3, however, a PSI value of 0.54 indi-
cated that the scale was unreliable. PSI for Factor 4 was 0.58
and thus also unreliable. For both factors, there was also no
DIF by gender.

Given the fact that none of the four subscales that had
been examined exhibited sufficient reliability, together with
that fact that a Rasch analysis could not even be conducted
for the two-item Factor 5, the subsequent psychometric anal-
yses followed a different approach. Instead of the five-factor
solution, which does not appear to be adequate in this case,
a two-factor solution was explored. Here, the items from the
two positive factors (Factors 2 and 4) were merged together
into one. For this solution, item 4 (“Humanoid robots may
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make us even lazier”) was included. Even though this item
did not have sufficient factor loading on Factor 2 in a previ-
ous analysis [11], it remains to be tested whether it could
function adequately within a larger factor. The second factor
to be explored was a negative attitudes factor, which con-
sisted of items from Factors 1, 3, and 5.

Even though it was unidimensional, the overall positive
factor consisting of 13 items did not achieve an adequate
fit to the Rasch model at baseline (Table 2). Iterative analy-
ses revealed misfit for items 4, 6, and 18. When these were
deleted, the final 10-item solution (items 2, 3, 5, 10, 13, 15,
19, 23, 25, and 28) fit the Rasch model and continued to
be unidimensional. In addition to that, PSI had increased to
0.74, compared to 0.70 in the initial model. Reliability can
thus be considered to be adequate. There was no evidence
of DIF by gender.

For the 17-item negative attitudes factor, the initial fit was
also unidimensional but did not meet the requirements for
the Rasch model. As item 26 (“Technologies needed for the
development of humanoid robots belongs to the scientific
fields that humans should not study”) exhibited high misfit
(5.46), this item was deleted in the subsequent model. This
modification resulted in a nonsignificant unidimensional fit
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(Table 2), and this 16-item solution (items 1, 7, 8, 9, 11, 12,
14,16, 17,20, 21,22,24,27,29, and 30) can thus be consid-
ered the final model. Deletion of item 26 had also increased
PSI from 0.79 to 0.80, which means that this subscale can
now be considered to have sufficient reliability for within-
group analyses. Lastly, there was no DIF by gender evident
in this subscale, either. The allocation of the items to this
two-factor structure is shown in Table 1.

Although the detailed results are not presented here, it
needs to be noted that item 4 had also been tried as part of
the negative factor, even though this item had not originally
been assigned to that factor. When it was included there,
it revealed item misfit, thus indicating that this item does
not appear to have much in common with either of the two
factors.

The above analyses indicate that there is little evidence
of a five-factor solution. Improved fits could be achieved by
grouping items into two subscales of positive and negative
items. The fact that the latter solution had superior reliabil-
ity makes this the preferrable solution for the present com-
parison of robots between the four samples (MPs, doctors,
medical students, and engineering students). The person-
item distribution for this solution (Fig. 1) also indicates that
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Table 3 Means and standard deviations for the positive and negative
attitudes subscales by group (MPs, doctors, medical students, and
engineering students). The p-values refer to post-hoc analyses, where
p<.05 is indicated by * and p<.01 by **

Positive attitudes

Negative attitudes

Mean SD Mean SD
MPs (n=31) 55.84 6.07 67.20 12.01
Doctors (n=94) 54.91 6.94 79.74 14.07
Medical students 47.84 9.39 74.00 14.63
(n=493)
Engineering students  52.34 7.43 75.22 11.56
(n=1722)
Post-hoc analyses p-value p-value
MPs vs. Doctors 0.94 <0.01%*
MPs vs. Med. <0.01%** <0.05*
students
MPs vs. Engin. 0.08 <0.01%*
students
Doctors vs. Med. <0.01** <0.01%*
students
Doctors vs. Engin. <0.05* <0.01**
students
Med. students vs. <0.01** 0.29

Engin. students

the items covered the spectrum of the attitudes very well.
Shown on the top panel are the results for the positive atti-
tudes and the bottom panel shows results for the negative
attitudes subscale. In both cases, items (shown by the bars
pointing downwards) were able to describe the variation
of attitudes in respondents (bars pointing upwards) very
well. Only at the top end there was a very small number
participants (< 1%) for whom the scale could not provide
any differentiation.

In the absence of a gender effect for the positive (#(1707)=-
0.79, p>.05) and negative (#(1706)=0.64, p>.05) attitudes
subscales, gender was not included as a co-variate in the
subsequent ANOVA that explored group differences in atti-
tudes. Age could not be included, either, as no age informa-
tion was available for the student samples. Table 3 shows the
means and standard deviations by group for both subscales,
as well as post-hoc tests (Tukey) for each specific group
comparison. For the positive subscale, the scores of MPs
were the highest, followed by those of the doctors, although
the means of these two groups were not significantly differ-
ent. MPs and doctors had significantly higher scores than
both student samples. The medical students’ mean score was
significantly lower than that of the engineering students. For
the negative subscale, the MPs had the lowest mean, and the
difference with each other group was significant. The two
student samples had no significant difference. The doctors
had the highest score on this subscale, with a significant dif-
ference with all other comparison groups.

While age could not be used as a co-variate in the over-
all ANOVA, its effect could be explored in the samples for

MPs and doctors. Using Spearman’s rho, there was no sig-
nificant correlation between the ordinal age categories and
the positive attitudes subscale scores (rho=0.09, p>.05).
With the negative attitudes subscale, there was a small posi-
tive correlation (rho=0.24, p<.01). The two subscales were
positively correlated, although this correlation was small
(Pearson’s r=.29, p<.01).

4 Discussion

The purpose of the present study was to investigate attitudes
to robots held by political leaders in India. Responses to the
FSQ [9] from a sample of 31 MPs representing a variety
of parties and states were compared to three comparison
groups in India: doctors, medical students, and engineer-
ing students. While these groups are not representative of
the Indian population in general, they do provide adequate
comparison in terms of social status and education levels.
Being current or future professionals in healthcare or engi-
neering, these groups are also representing individuals who
will more likely be encountering robots than other people
in the general population. Understanding their preparedness
to accept robots is thus also beneficial to know in addition
to learning about the attitudes towards robots in political
leaders.

While the sample of MPs was small (n=31), efforts were
made to capture individuals from a range of different par-
ties and states, as well as Lower and Upper House of the
Parliament. As MPs are a hard-to-reach population for sur-
vey research such as the present one, it is not surprising that
not much previous comparable work has been published.
Most of the previous work exploring opinions and views of
MPs were related to topics related directly to politics, such
as media regulation [20], health research and funding [21],
political representation [22], or environmental issues [23].
The only study with a somewhat related topic to the pres-
ent one was a survey published in 2004 about the attitudes
of MPs in Denmark (n=87) about information technology
[24]. Such work is understandably difficult to conduct but
provides a valuable mechanism to gauge the attitudes of
political leaders about topics important to society.

In our case, the findings indicated that MPs held more
favorable views about humanoid robots than the three
comparison groups. For the positive attitudes subscales,
means of both MPs and doctors were significantly higher
than those of the two student groups. For the negative atti-
tudes subscale, MPs had significantly lower scores than all
other comparison groups. Interestingly, here the doctors
had significantly higher scores than all other groups. This
finding that the doctors had high values on both measure of
positive and negative attitudes may initially appear like a
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contradiction. However, the items were not originally devel-
oped with the intention of creating two opposites along a
continuum [9], and the overall small positive correlation
between the two subscales indicates that is certainly not the
case. A small positive correlation between positive and neg-
ative views on humanoid robots has also been reported pre-
viously [11]. Similar attitude ambivalence has been reported
in a mixed-methods study investigating participants’ views
about a specific robot [7]. It appears, therefore, that indi-
viduals can hold both positive as well as negative attitudes
towards humanoid robots and that these are not necessarily
mutually exclusive.

The finding that medical and engineering students
expressed less extreme positive and negative attitudes than
the MPs and doctors may contradict some prior expecta-
tions. However, this result indicates that one cannot make
assumptions about younger people. In a similar vein, much
debate debunked the myth that younger generations, or so-
called digital natives, have stronger preferences for tech-
nology because they have been immersed in it their whole
lives as opposed to other generations for whom technol-
ogy has become more widespread only at a later life stage
[25]. While a small correlation between age and negative
attitudes was evident within the doctor and MPs samples,
this was not the case for positive attitudes. The difference
between the results from the students and those of the doc-
tors and MPs may thus be explainable by other factors, such
as relevant shared experience. One example may be differ-
ences in consumption of media where robots are portrayed
in particular ways. In recent years, this includes popular
movies in India such as Enthiran [10], which may have had
higher exposure in younger people. Future research will
need to investigate the effects of media consumption and
robot attitudes in more detail.

A particular strength of this study was the fact that statis-
tical comparisons had been preceded by a thorough psycho-
metric analysis of the scale. This psychometric analysis does
not only lay the necessary groundwork to enable assessment
of robot attitudes in India, but it also provides valuable
knowledge about the FSQ [9] in general, for which limited
validation work has been published [6]. Using Rasch analy-
sis as an advanced approach to psychometric testing, our
work was able to demonstrate that the FSQ can be described
through a much simpler structure than originally proposed.
Merging the three negative factors into a single negative
attitudes subscale and the two positive factors into a single
positive attitudes subscale yielded a strong unidimensional
solution in both cases, after deletion of four items. This
solution is not only more parsimonious and easier to com-
municate than a four- or five-factor solution [9, 11], but it
also possesses superior reliability.

@ Springer

In order to achieve a satisfactory fit for the two-factor
solution, the following items had to be discarded: item 4
(“Humanoid robots may make us even lazier”), 6 (“‘Human-
oid robots should perform repetitive and boring routine
tasks instead of leaving them to people”), 18 (“Humanoid
robots are a natural product of our civilization”), and 26
(“Technologies needed for the development of humanoid
robots belongs to the scientific fields that humans should not
study”). The first three (items 4, 6, and 18) were originally
assigned to a factor assessing a positive attitude, while item
26 belonged to a negative subscale [11]. A follow-on study
of the original validation of the FSQ [11], already identi-
fied issues with item 4, concluding that it was best not to be
included. It appears that this item is ambiguous as it may be
interpreted either positively or negatively. For example, one
could interpret humans becoming lazier as a sign of getting
spoilt or pampered by robots through relief from unwanted
work, and this would then essentially be a positive view.
On the other hand, laziness could also lead to further conse-
quences and could be seen as a fundamentally negative out-
come. However, the item did not work well in either of the
subscales, indicating that it is psychometrically ambiguous.

Item 18 might not have functioned because it is simply
a statement of fact that could be endorsed irrespective of
whether one holds a positive or negative view of robots.
For example, seeing robots as a product of human civiliza-
tion appears to be unrelated to whether one welcomes or
fears this development. Item 6 may have been similar in that
regard. The question simply asks whether robots should per-
form repetitive and boring tasks, and this does not appear to
imply that the respondent is overall positive about a society
with such robots around, which may be another matter. It
may also be that the word “should” is ambiguous in this
context, which may also be the reason why item 26 did not
fit the Rasch model. While there was consistency with pre-
vious work in identifying item 4 as problematic [11], future
psychometric work will need to confirm the suitability of
items 6, 18, and 26 within the FSQ.

To summarize, the present study found that MPs in India
appear to hold more favorable views towards robots than
the comparison groups of doctors, medical, and engineer-
ing students. These finding were informed by a prior Rasch
analysis, which provided a thorough investigation of the
psychometric properties of the FSQ for use in India. Not
only does this enable future work using this scale in India,
it also revealed that the previously proposed complex fac-
tor structures may not be necessary and that the scale may
be more parsimoniously described by a two-factor solution.
Lastly, some limitations need to be noted. Apart from the
small sample size for the MP sample, a limitation is that
the study focused only on the attitudes towards human-
oid robots, as this is the focus of the FSQ. Future work is
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necessary to explore attitudes towards robots more gener-
ally, using one of the several other scales that are available
[6]. Such work may also include more detailed investiga-
tions of demographic variables that may predict acceptabil-
ity of robots as well as the effect of media exposure related
to robots. Whether such attitudes are profound enough to
affect individuals’ quality of life or life satisfaction also
remains to be explored in more detail [26].
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