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BACKGROUND

Rapid development of technologies increases the possibili-
ty of technological enhancements of human beings, e.g., in
their cognitive skills or physical fitness. Attitudes towards
such enhancements may result in their social acceptance
or rejection.

PARTICIPANTS AND PROCEDURE

One hundred and thirty-nine young Polish adults partici-
pated in the study. Participants completed the designed
Technological Enhancements Questionnaire (TEQ) and
questionnaires to measure values, the scientistic world-
view, and the accepted versions of humanism.

RESULTS
The study showed a one-dimensional TEQ structure and
its satisfactory reliability. Attitudes towards technologi-

cal enhancements correlated positively with achievement,
self-direction in thought, power over resources, the scien-
tistic worldview, and the evolutionary version of human-
ism. They also correlated negatively with tradition and the
liberal version of humanism.

CONCLUSIONS

The TEQ questionnaire is a short, reliable tool to measure
attitudes towards technological enhancements. This pre-
liminary study provided some significant results, but fu-
ture work to validate the questionnaire is needed.
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What do people think about technological enhancements...

BACKGROUND

Due to scientific discoveries and the rapid develop-
ment of technologies, the borders between science
fiction and reality are currently blurring (Harari,
2015). This phenomenon manifests itself in the pos-
sibility of technological enhancements of human be-
ings, for example, in their cognitive skills, physical
fitness, and endurance (Whitman et al., 2018). Hu-
man enhancement may be defined as a modification
aimed at improving individual human performance
and brought about by science-based or technology-
based interventions in the human body (Coenen
et al., 2008). Enhancing human beings has a long
history, and its traditional forms are education (e.g.,
mnemotechnics), training (e.g., martial arts), and the
use of natural substances such as caffeine (Bostrom
& Sandberg, 2009). Examples of the therapeutic use
of technology are prostheses and devices such as
glasses, hearing aids, and cochlear implants, de-
signed to bring people’s functioning to a level which
is characteristic for the majority of the population
(Bates at al., 2020; Daniels, 2000).

However, the distinction between therapeutic use
and enhancements may be difficult to define (Erler,
2017), and the same technologies can serve both re-
ducing deficits and increasing a given feature above
the level typical for the human population (e.g., noo-
tropic drugs which may enhance cognitive skills; see:
Chadwick, 2008; Fahn, 2020; Whetstine, 2015).

In the future, implementations of human en-
hancements are foreseen, using advanced cybernetic,
genetic, engineering, and pharmacological technolo-
gies (Jotterand, 2010; Lilley, 2013; Whitman et al.,
2018). In this context, Pirmagomedov and Kouchery-
avy (2019) distinguish between three types of aug-
mentation: physical, sensory, and mental. Examples
of physical enhancements are exoskeletons and ar-
tificial arms and legs (Pirmagomedov & Kouchery-
avy, 2019). Sensory enhancements, such as infrared
vision or sensing an electromagnetic field, may al-
low people to perceive naturally unperceived stimuli
(Barfield & Williams, 2017). Mental enhancements
may act, for example, by stimulating or weakening
brain regions related to memory, emotions, or deci-
sion making (Barfield & Williams, 2017; Pirmagome-
dov & Koucheryavy, 2019). Currently, the issue of
technological enhancement is discussed, e.g., in the
context of developing brain-machine interface tech-
nology. On the one hand, it is presented as a method
of restoration of sensory and motor function and the
treatment of neurological disorders (Musk & Neu-
ralink, 2019), and on the other hand, as a technology
that may be used for mind and behavior control and
to change the cultural concepts of privacy, autonomy,
and self (Gurtner, 2021; Nakar et al., 2015).

According to Harari (2015, 2017), the technologi-
cal enhancement of human beings seems to be an
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inevitable direction of the development of human-
ity. However, such enhancements may be assessed
differently from the perspective of different versions
of cultural narratives about human nature, traits,
and destiny. Harari (2017) points out that three main
types of definitions of humanism have emerged in
the history of humanity. Liberal humanism empha-
sizes the freedom and uniqueness of the individual.
In this version of humanism, every person is valu-
able, and the world is better when the more freely
individual people can fulfill themselves following
their preferences. Social humanism emphasizes
groups and collectives. According to this version
of humanism, the perspective of individuals is less
important, people should associate and act for the
good of communities, and collective needs should
be more important than personal needs. Evolution-
ary humanism posits objective differences between
people and recognizes that conflict is the basis of
development. This version of humanism is related to
the belief that humanity should develop at the spe-
cies level, leading through systematic improvement
and overcoming difficulties to the emergence of the
“superhuman” species.

Technological enhancements of human beings
are endorsed from the transhumanist perspective,
which postulates the crossing of human biological
limitations thanks to advanced technologies (Kli-
chowski, 2015; Lilley, 2013). Kurzweil (2006) be-
lieves that thanks to technological enhancements of
human beings, people will finally have the opportu-
nity to fulfill their eternal desires for an endless, dis-
ease-free, and suffering-free life in happiness. From
a different perspective, technological enhancements
also raise several concerns. Tegmark (2017) shows
that the close connection of biological aspects with
technological and cybernetic inventions can result
in various scenarios for the future of humanity.
Schelle et al. (2014) indicate that social concerns
about cognitive enhancements using pharmaco-
logical technologies raise three main issues: medi-
cal safety, coercion, and fairness. The safety aspect
relates to the difficulty of predicting the long-term
consequences of enhancements and the balance be-
tween personal benefits and costs. Coercion refers
to possible environmental pressures forcing people
to use enhancements to increase their effectiveness
or social utility. The fairness aspect relates to the
possibility of establishing or strengthening social
inequalities through differences in access to en-
hancing technologies.

AIMS OF THE STUDY

Regardless of the actual possibility of the widespread
use of technological enhancements in the foresee-
able future, from a psychological point of view, an
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interesting issue is the study of people’s attitudes
towards such enhancements that may result in their
social acceptance or rejection. The aim of this study
was to prepare a questionnaire for measuring atti-
tudes towards technological enhancements of hu-
man beings.

Another goal was to conduct preliminary re-
search on its validity. For this purpose, we measured
the relationships between attitudes towards techno-
logical enhancements of human beings and issues
related to such aspects as personal values (Cieci-
uch & Schwartz, 2018) and beliefs about the role
of science in the contemporary world (Jach, 2019,
2021). Additionally, we measured the relationship
between attitudes towards technological enhance-
ments of human beings and the level of acceptance
for various versions of humanism indicated by Ha-
rari (2017).

According to Schwartz (1992), values are trans-
situational goals, varying in importance, that serve
as guiding principles in the life of a person or
a group. The latest conceptualization of Schwartz’s
model includes 19 values organized in a circular
structure in which the coherent values are next to
each other, and the divergent values are placed op-
posite each other (Cieciuch & Schwartz, 2018). An
analysis of the transhumanist postulates (Bostrom,
2005; Klichowski, 2015) leads to the conclusion that
technological enhancements are consistent with
self-enhancement values such as achievement and
power over resources. From a different perspective,
the concerns about fairness, coercion, and medical
safety indicated by Schelle et al. (2014) lead to the
hypothesis about negative relationships between at-
titudes towards technological enhancements of hu-
man beings and the values of safety and universal-
ism. Radical changes introduced to human life due to
technological enhancements may also be inconsis-
tent with traditional values (Lilley, 2013).

According to Jach (2019, 2021), the contemporary
development of science and technology has led to
the dissemination of the scientistic worldview, which
can be defined as a form of worldview characterized
by the tendency to justify one’s beliefs and behav-
ior with scientific findings and to function based on
theorems formulated by scientists. The scientistic
worldview components are: trust in the scientific
method, recognizing scientists as the only valuable
experts, hoping that science will completely over-
come problems that arise in human life, and consid-
ering science the best tool for exerting a practical in-
fluence on reality. A high level of trust in science and
technological solutions is a common element of the
scientistic worldview and transhumanist postulates.
For this reason, a hypothesis can be made about the
positive relationships of the mentioned worldview
and attitudes towards technological enhancements
of human beings.

Although all three visions of humanism men-
tioned by Harari (2017) are very different from each
other, they still constitute the context of the life of
contemporary people. While Harari describes the
types of humanism as cultural perspectives, it seems
reasonable to assume that these types of humanism
will also be reflected in personal worldviews. From
this perspective, it can be assumed that attitudes to-
wards technological enhancements of human beings
will be positively related to evolutionary humanism
(emphasizing the importance of development and
improvement) and negatively related to liberal (em-
phasizing the importance of freedom from coercion)
and social humanism (emphasizing the importance
of fairness and equal opportunities for all people).

PARTICIPANTS AND PROCEDURE
PARTICIPANTS

Due to the very recent characteristic of the research
topic and its close relation to developing the new
technologies, the study was conducted among young
adults. Questionnaires were distributed among the
respondents using the snowball sampling method.
Participants could complete questionnaires in “pa-
per and pencil” form or as an online survey. Partici-
pation in the study was anonymous and voluntary.
One hundred and thirty-nine Polish respondents
(83 female and 53 male) participated in the study.
The age of the participants was between 19 and 40
(M =23.97, SD = 4.36). Among the surveyed partici-
pants, 2 (1.44%) had vocational education, 98 (70.50%)
had a secondary level of education, and 39 (28.06%)
had a higher level of education. Male and female par-
ticipants did not differ in terms of age (#(137) = .66,
p =.512) or level of education (x*(2) = 1.75, p = .418).

PROCEDURE

Participants were first introduced to a brief de-
scription of technological enhancements of hu-
man beings and then completed the provided set
of questionnaires. The definition of technological
enhancements of human beings was presented to
participants twice; for the first time in the introduc-
tory part of the survey (“The study concerns the re-
lationship of psychological aspects with an attitude
towards technological enhancements of human be-
ings, that is, all forms of technological influences on
people in order to increase their physical or mental
capabilities”) and for the second time in the instruc-
tion to the Technological Enhancements Question-
naire (“Technological enhancements of human be-
ings are all technical measures by which their users’
physical and mental abilities can be increased”).
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MEASURES

The Technological Enhancements Questionnaire (TEQ)
was developed to measure attitudes towards tech-
nological enhancements of human beings (see Ap-
pendix A). The tool consists of 14 statements, each
with five possible answers (1 - definitely disagree,
2 — mostly disagree, 3 — partially agree and partially
disagree, 4 — mostly agree, 5 — definitely agree). For
some items, the scoring is reversed. The content of
the statements relates to such issues as the accep-
tance of the development of the technological en-
hancements, the readiness to use the technological
enhancements, and the hopes and concerns related to
them. The set of items included in the TEQ question-
naire was selected from a more extensive set of state-
ments according to the opinions given by a group of
judges familiarized with the concept of technological
enhancements of human beings.

The Versions of Humanism Questionnaire. To study
attitudes towards different versions of humanism,
the Versions of Humanism Questionnaire was devel-
oped (see Appendix B). The questionnaire was devel-
oped based on Harari’s (2017) concept, distinguish-
ing three versions of humanism: liberal, social and
evolutionary. The tool consists of 25 items related to
modern people’s life, for example, education, social
life, art, and the role of the state. For each of them,
the respondents choose one answer that best suits
their views. The results are the sums of responses re-
lated to the liberal, social, and evolutionary version
of humanism. The higher the score related to a given
version of humanism, the more this version of hu-
manism is accepted by the respondent. The set of
items included in the questionnaire refers to the es-
sential spheres of human life indicated by a group of
judges familiarized with the concept of the three ver-
sions of humanism proposed by Harari (2017). The
possible answers have been designed to reflect the
differences between these three versions of human-
ism as accurately as possible.

The Views of Science Questionnaire (VoSQ; Jach,
2019, 2021) was used to measure attitudes towards
the meaning of the scientific context in the contem-
porary world. The tool consists of 16 statements,
each with five possible answers. The sum of the
points obtained in all items is a score referring to
a scientistic worldview level. The items relate to
such issues as trust in the scientific method, per-
ceiving scientists as the only experts, hoping for sci-
ence to radically improve the condition of humanity,
and considering science as a tool of practical influ-
ence on the surrounding world. Studies conducted
so far have shown that scientistic worldview cor-
relates positively with attitudes towards vaccines
(Jach, 2020), esthetic evaluation of graphics depict-
ing objects of scientific research (e.g., galaxies, neu-
rons, fractals; Jach, 2020), and the perceived level of
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credibility of advertisements containing scientific
references (Jach & Chmiel, 2018). Moreover, a study
conducted by Jach and Buczek (2021) showed that
the higher the scientistic worldview is, the greater is
the acceptance of violation of ethical norms due to
scientific development. The reliability of the VoSQ
questionnaire in the present study was satisfac-
tory (all Cronbach’s a coefficients are included in
Table 1).

The revised Portrait Values Questionnaire (PVQ-RR).
Participants’ values were measured using the PVQ-
RR questionnaire (Cieciuch & Schwartz, 2018). The
questionnaire consists of 57 items, corresponding
to 19 values: achievement, hedonism, stimulation,
self-direction in action, self-direction in thought,
universalism-tolerance, universalism-nature, univer-
salism-concern, benevolence-caring, benevolence-
dependability, humility, conformity-interpersonal,
conformity-rules, tradition, security-societal, securi-
ty-personal, face, power-resources, and power-dom-
inance). The higher the score on each scale, the more
appreciated the given value is. The values identified
in the model used are characterized by a satisfactory
level of intercultural universality (Cieciuch et al.,
2014) and are positively related to behaviors relevant
to their daily fulfillment (Schwartz et al., 2017).

All presented statistical analyses were performed
using JASP 0.14.1.0 software or Statistica 13 software.

RESULTS

STRUCTURE AND RELIABILITY
OF THE TECHNOLOGICAL ENHANCEMENTS
QUESTIONNAIRE

The frequencies of responses to each item are shown
in Table A in Appendix C. Bartlett’s test and the
Kaiser-Meyer-Olkin test were carried out to check
whether the data collected using the TEQ question-
naire are suitable to use factor analysis. The results
of both tests indicated the validity of the factor anal-
ysis: Bartlett’s test x%(98) = 1038.80, p < .001; KMO
test value = .914. Confirmatory factor analysis using
varimax rotation revealed one factor with an eigen-
value above 1 (eigenvalue = 6.40; 45.7% of variance
explained). The factor loadings ranged between .460
and .855 (mean = .666).

Subsequently, the reliability of the identified
scale was analyzed: the standardized Cronbach’s o
coefficient was .92, the mean item-item correlation
coefficient was .45, and the mean item-scale corre-
lation coefficient was .64 (for more information on
the item-scale correlation coefficients, see Table A
in Appendix C). The obtained results allow the TEQ
questionnaire to be considered as a reliable tool to
measure attitudes towards technological enhance-
ments of human beings.
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DESCRIPTIVE STATISTICS OF MEASURED

VARIABLES

Table 1 presents data on the descriptive statistics of
the studied variables, their reliability, and distribution.

Table 1

Descriptive statistics and reliability of variables measured

Since among all measured variables, only the results
concerning attitudes towards technological enhance-
ments of human beings and the scientistic worldview
were characterized by a distribution close to normal,
non-parametric tests were used in further analyses.

Variable M SD  Min Max Skewness Kurtosis  Shapiro-  Cronbach’s a

Wilk W test  coefficient
p-value

Attitudes towards 49.73  10.41 19 70 -0.29 -0.36 .108 .92

technological

enhancements

of human beings

Scientistic worldview  49.34 12.17 20 80 -0.03 -0.14 .596 .89

Achievement 13.05 3.33 3 18 -0.58 0.00 <.001 .82

Hedonism 14.21 243 7 18 -0.50 -0.05 <.001 .69

Stimulation 10.94 3.56 4 18 -0.14 -0.82 .006 .76

Self-direction 15.21 2.26 6 18 -0.83 0.98 <.001 .79

in action

Self-direction 15.25  2.20 9 18 -0.68 0.02 <.001 .74

in thought

Universalism- 14.47 2.59 6 18 -0.89 0.67 <.001 .73

tolerance

Universalism-nature 13.59  3.18 5 18 -0.71 0.02 <.001 .88

Universalism-concern  14.37  3.01 5 18 -0.85 0.27 <.001 .76

Benevolence-caring 1522 2.30 7 18 -0.96 0.83 <.001 .78

Benevolence- 15.45 2.33 5 18 -1.07 1.96 .003 .76

dependability

Humility 11.01 3.03 3 18 -0.32 -0.22 .039 .51

Conformity- 11.09 3.86 3 18 -0.05 -0.96 <.001 .89

interpersonal

Conformity-rules 11.22  3.66 3 18 -0.20 -0.60 .014 .87

Tradition 10.14  4.23 3 18 -0.02 -1.10 <.001 .88

Security-societal 14.35  3.20 3 18 -1.00 0.89 <.001 .88

Security-personal 13.55  2.63 6 18 -0.32 -0.46 .002 .66

Face 13.22 2.99 3 18 -0.86 0.95 <.001 .75

Power-resources 9.75 3.53 3 18 0.14 -0.52 .045 .82

Power-dominance 7.27 319 3 18 1.04 1.26 <.001 .84

Liberal humanism (103) 12.43  3.23 5 19 -0.15 -0.51 .033 not applicable

Social humanism (19) 791 255 1 15 0.13 0.11 .010 not applicable

Evolutionary 4.66  3.06 0 17 1.05 1.32 <.001 not applicable

humanism (8)

Note. In versions of humanism, it is indicated in brackets for how many respondents a given version of humanism was dominant.
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ATTITUDES TOWARDS TECHNOLOGICAL
ENHANCEMENTS OF HUMAN BEINGS
AND DEMOGRAPHIC CHARACTERISTICS
OF THE SAMPLE

The male participants (M = 52.11, SD = 10.03) had
more positive attitudes towards technological en-
hancements of human beings than the female partici-
pants (M = 48.13, SD = 10.41): #(137) = 2.24, p = .027,
Cohen’s d = .39. Respondents’ attitudes towards tech-
nological enhancements of human beings were not
related to their age: r = —.12, p = .162. The level of
education of the participants was not related to at-
titudes towards technological enhancements of hu-
man beings: #135) = .70, p = .486 (participants with
vocational education were not included in this com-
parison due to the small number).

CORRELATES OF ATTITUDES TOWARDS
TECHNOLOGICAL ENHANCEMENTS
OF HUMAN BEINGS

The relationships between the attitudes towards
technological enhancements of human beings and

Table 2

the scientistic worldview, values, and versions of
humanism were measured using Spearman’s rho
coefficients. The results of the analysis are shown in
Table 2.

Attitudes towards technological enhancements of
human beings were positively associated with the
scientistic worldview and the evolutionary version
of humanism. Lower positive relationships were
also noted concerning such values as achievement,
self-direction in thought, and power over resourc-
es. Negative relationships linked attitudes towards
technological enhancements of human beings with
the value of tradition and the liberal version of hu-
manism.

DISCUSSION

The obtained results allow the TEQ to be considered
as a reliable, one-dimensional tool for measuring atti-
tudes towards technological enhancements of human
beings. However, the analysis of the frequency of re-
sponses to individual items of the TEQ questionnaire
motivates searching for its better internal structure.
For example, in items 3, 8, and 11, the respondents

Attitudes towards technological enhancements of human beings and other measured variables — Spearman’s rho

correlation coefficient values

Significant Attitudes Non-significant Attitudes Non-significant Attitudes
correlations towards correlations towards correlations toward
technological technological technological
enhancements enhancements enhancements
of human of human of human
beings beings beings

Scientistic ) Stimulation .06 Conformity- .02
worldview interpersonal
Achievement 7" Self-direction 13 Conformity- -.14

in action rules
Self-direction .18% Universalism- -.07 Security- .02
in thought tolerance societal
Tradition =317 Universalism- .01 Security- -.10

nature personal

Power- 18" Universalism- -.14 Face 15
resources concern
Liberal -.28"" Benevolence- -.02 Power- .00
humanism caring dominance
Evolutionary 4277 Benevolence- .09 Social -.15
humanism dependability humanism

Humility -.11 Hedonism .16

Note. *p < .05,*"p <.01,"**p < .001.
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presented very little differentiation of responses (e.g.,
in item 11, only two people chose one of the possible
negative responses). In future works, consideration
may be given to shortening the TEC questionnaire
by removing these relatively weakly differentiating
items, especially since even in the current study, their
removal did not reduce the reliability of the question-
naire (see Table A in Appendix C).

The relationships between the attitudes towards
technological enhancements of human beings and
the values indicated in Schwartz’s circular model of
values were partially consistent with the hypotheses.
Attitudes towards technological enhancements of hu-
man beings were significantly positively related to the
values of achievement, self-direction in thought, and
power over resources. These results suggest that the
transhumanist postulates of technological enhance-
ments may be more favored by those focused on in-
dependence, personal success, and using all available
opportunities.

Attitudes towards technological enhancements
of human beings were negatively related only to the
value of tradition. This result can be explained by the
anticipated radical changes that technological en-
hancements may bring in the socio-cultural sphere.
People who respect tradition may find it difficult to
accept the need to redefine many of the concepts
that have so far been appreciated. The negative re-
lationship between attitudes towards technological
enhancements and tradition is also consistent with
the circular model of value (Cieciuch & Schwartz,
2018; Schwartz et al., 2017), where the value of tradi-
tion stands in opposition to those values which in
the current study correlated positively with attitudes
towards technological enhancements: achievement,
and self-direction in thought.

From a different perspective, most of the ana-
lyzed values did not correlate significantly with at-
titudes towards technological enhancements. These
results may indicate a vague understanding of this
issue and difficulties in visualizing its more general
consequences of technological enhancement of hu-
man beings. However, relatively weak relationships
of attitudes towards technological enhancements of
human beings with values may also indicate that the
values do not constitute a crucial context for poten-
tial human responses to the manifestation of such
enhancements. This finding is a source of motivation
to look for other psychological variables that may be
more important from the point of view of attitudes
towards technological enhancements.

The obtained results on the relationship between
attitudes towards technological enhancements of hu-
man beings and values can also be compared with
the declarative transhumanist values. According to
Bostrom (2005), the core transhumanist value is hav-
ing the opportunity to explore possibilities given by
technological development, and derived values in-

clude individual choice, improving understanding,
getting smarter, pacifism, pragmatism, caring about
wellbeing, possibility to “tamper with nature” and ac-
ceptance of any form of diversity. On the conceptual
level, the mentioned values seem to be in accordance
with such values of Schwartz as universalism, self-
direction, stimulation, and achievement, and in op-
position to such values as tradition, conformity, and
power. Some results obtained in the current research
support the idea that conceptual values of transhu-
manism correspond with personal values related to
attitudes towards technological enhancements of hu-
man beings. However, the current study did not re-
veal correlations of mentioned attitudes with univer-
salism, stimulation, and conformity, suggesting that
the psychological background of attitudes towards
technological enhancements may be different from
the perspective presented in transhumanist manifests.

The positive relationships of attitudes towards
technological enhancements of human beings with
the scientistic worldview indicated in the hypothesis
were significant and the strongest of all measured
relationships. This result suggests that people who
trust scientists and the scientific way of describing
phenomena may be more favorable to technologi-
cal enhancements of human beings. From a different
perspective, the obtained result leads to the conclu-
sion that the large-scale development of the scien-
tistic worldview may constitute the basis for future
acceptance for the implementation of technological
enhancements in human beings. In this context, the
scientistic worldview may underlie the support for
the acceptance of technological enhancements.

In line with the hypothesis, attitudes towards
technological enhancements were positively associ-
ated with the evolutionary version of humanism and
negatively with the liberal version of humanism. The
positive correlation with the evolutionary version of
humanism suggests that more positive attitudes to-
wards technological enhancements may be associated
with perceiving society as composed of people with
various predispositions that can be assessed as “bet-
ter” and “worse”. On the other hand, a negative corre-
lation with the liberal version of humanism indicates
that less positive attitudes towards technological en-
hancements may accompany the belief that every hu-
man being should be able to make independent choic-
es and the belief that it is difficult to make a detailed
evaluation of specific properties (e.g., cognitive).

However, there were no significant relationships
between attitudes towards technological enhance-
ments and social humanism, although the direction
of the relationship was consistent with the hypoth-
esis. These results could be related to the relatively
small sample size, although the obtained results can
also be interpreted in terms of ambiguity of opportu-
nities and threats related to collective fairness pos-
tulates. On the one hand, in a situation of unequal
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access to technological enhancements, they may
perpetuate interpersonal divisions, but in a situation
of broad and equal access, they may lead to greater
compliance with the perspective of social humanism.
Recent international studies on public views of hu-
man enhancement technologies (Prudhomme et al.,
2020) have shown that the most common is an egali-
tarian approach to the availability of technological
enhancements.

LIMITATIONS

The most important limitation of the current study
is related to the research sample — relatively small
and collected using the snowball sampling method.
Although this preliminary study showed good reli-
ability and a unidimensional structure of the TEQ
questionnaire, the psychometric parameters of the
mentioned questionnaire should be measured in more
extensive and more representative samples of respon-
dents. Another limitation related to the sample is that
only young adults were included in the study. On the
one hand, the sample structure made it possible to in-
terpret the obtained results in isolation from develop-
mental aspects; but on the other hand, this structure
made a more general interpretation of the results im-
possible. Future research using TEQ should include
more demographically diverse samples.

Another significant limitation of the present study
is the inclusion of a relatively small number of vari-
ables that can be considered indicators of the valid-
ity of the TEQ questionnaire. Although positive cor-
relations with the scientistic worldview and several
relationships with values (predominantly negative
relationships with tradition) suggest that the tool
measures attitudes towards technological enhance-
ments of human beings, future research should in-
clude a more detailed study of the validity of the TEQ
questionnaire.

FUTURE RESEARCH DIRECTIONS

As mentioned above, the primary direction of future
research using the TEQ should include repeating the
present study in a larger sample. Future research
may also include more differentiated psychological
variables, which may be related to attitudes towards
technological enhancements of human beings, espe-
cially due to the relatively weak relationships of such
attitudes with values. In this context, it seems inter-
esting to include research on psychological wellbe-
ing (e.g., Karas & Cieciuch, 2017; Ryff, 1989), people’s
perception of the functions of health (Gérnik-Durose
et al., 2020), and the functions of their bodies (e.g.,
Barreto et al., 2011). It could also be interesting to
measure the relationship between attitudes towards
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technological enhancements of human beings and
aspects related to moral dimensions (Haidt & Joseph,
2007). The issues presented in the article can also be
significantly developed through a more detailed ex-
amination of concerns about technological enhance-
ments related to security, coercion, and fairness
(Schelle et al., 2014).

CONCLUSIONS

The results of contemporary scientific research and
technological development may lead to technologi-
cal enhancements of human beings becoming a com-
mon phenomenon. Psychological research related
to this issue can provide knowledge about variables
related to accepting or rejecting technological en-
hancements. Such knowledge may soon be essential
due to the possible impact of technological enhance-
ments of human beings, e.g., in the spheres of work
(Whitman et al.,, 2018), health (Academy of Medical
Sciences, 2012), warfare (Latheef & Henschke, 2020),
and education (Tilson & Aldridge, 2018), as well as
its possible political (Blotget-Ford, 2021) and social
(Lilley, 2013) consequences.

According to Jensen et al. (2020), Polish research
on aspects related to human enhancements is at the
very initial stage. However, the report of Prudhomme
et al. (2020) showed that the majority of Poles sur-
veyed would support technology that would extend
human life to 120 years, increase the level of human
intelligence, increase the level of morality and pro-
vide control over emotions.

In the context of the results of the above reports,
it seems that a psychological tool is needed to study
attitudes towards technological enhancements of
human beings. The TEQ questionnaire presented in
the article can be used as a short, reliable tool for
researching the issues mentioned above. While this
preliminary study identified several relationships be-
tween attitudes towards technological enhancements
and such psychological aspects as values, scientistic
worldview, and versions of humanism, future work
on validating the questionnaire is needed.
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APPENDIX A

TECHNOLOGICAL ENHANCEMENTS QUESTIONNAIRE - LIST OF ITEMS
(ENGLISH TRANSLATION; FOR THE POLISH VERSION, PLEASE CONTACT THE CORRESPONDING AUTHOR)
1. Human enhancement technologies are a threat. (item with reversed scoring)
2. Human enhancement technologies will bring more benefits than harm.
3. Human enhancement technologies should be developed.
4. The use of human enhancement technologies is an appropriate direction of human species development.

5. Human enhancement technologies should only be used to compensate for deficits, e.g., to help people
with disabilities. (item with reversed scoring)

6. 1 would like to use human enhancement technologies.

7. People should be able to freely replace body parts with products resulting from development of human
enhancement technologies.

8. There is no need to develop human enhancement technologies as the already existing solutions are
sufficient. (item with reversed scoring)

9. The use of human enhancement technologies raises serious ethical questions. (item with reversed scoring)

10. Society will benefit significantly from having technologically improved people in it.

11. Human enhancement technologies will significantly improve the quality of life of people with diseases
and disabilities.

12. The use of human enhancement technologies will lead to negative social changes. (item with reversed
scoring)

13. 1 would not like to live in a world with developed human enhancement technologies. (item with reversed
scoring)

14. 1 am pleased with the prospect of developing human enhancement technologies.

Possible answers in every item: 1 — definitely disagree, 2 — mostly disagree, 3 — partially agree and partially
disagree, 4 — mostly agree, 5 — definitely agree
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APPENDIX B

VERSIONS OF HUMANISM QUESTIONNAIRE
(ENGLISH TRANSLATION; FOR THE POLISH VERSION, PLEASE CONTACT THE CORRESPONDING AUTHOR)

This questionnaire measures attitudes to different versions of humanism. Read the following statements
carefully, marking in each case one answer that best fits your beliefs. If, in any case, you agree with several
statements, choose the one you consider the most appropriate.

1.

10.

11.

12.

The school teacher should:

a) give the same amount of attention to each student (L)

b) pay special attention to gifted students (E)

c) treat the class as a group whose members work together and achieve common goals (S)

. First of all, the state should:

a) support people with particularly desirable traits (E)
b) to support all citizens socially (S)
c) support each citizen in activities that best suit their preferences (L)

. When working in a group, the most important is:

a) listening to each member of the team (L)
b) choosing a leader and dividing tasks according to predispositions (E)
c) focusing the team on the goal and complying with it (S)

. In society:

a) each person is equally important and unique (L)
b) every person is a part that should work for the whole (S)
c) some outstanding individuals are more important than others (E)

. When making decisions, one should be guided mainly by:

a) one’s preferences (L)
b) usefulness to others (S)
c) personal predispositions (E)

. Human personality:

a) is shaped primarily by education and environmental influences (S)
b) is shaped primarily by biological predispositions (E)
c) is unique and shaped in a way that is unique for everyone (L)

. The world should be discovered:

a) through individual experience and reflection (L)
b) through the work of organized, collective institutions (S)
c) through the experience of individuals or groups objectively better than others (E)

. The development of humanity should take place at:

a) the individual level — one should develop for oneself (L)
b) the social level — it is necessary to associate into well-functioning systems that work for the common good (S)
c) the species — humanity should evolve, and better individuals and groups should displace the weaker (E)

. War:

a) brings collective benefits, such as overthrowing regimes (S)
b) provides an opportunity to strengthen the most desirable human qualities (E)
c) is unquestionably wrong because individuals suffer because of it (L)

The best art is that which:

a) best suits personal tastes (L)

b) best supports the development of society as a whole (S)
c) fits best with the objective esthetic criteria (E)

Peace in the world could come about through:

a) respecting the diversity of all nations and cultures of the world (L)

b) recognition of the equality and unity of all peoples and cultures of the world (S)

c) the development of humanity and the emergence of a morally better species (E)

The law should:

a) provide further freedom to outstanding individuals whose actions improve the general condition
of humanity (E)

b) treat all units the same (L)

c) be created taking into account the needs of social groups and society as a whole (S)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
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Political choices should be made by:

a) all citizens (L)

b) political parties (S)

) outstanding individuals, e.g., the most intelligent (E)
Standards of behavior should be established following;:
a) personal preferences (L)

b) social conventions (S)

¢) human biological nature (E)

People with disabilities:

a) are a burden on other people (E)

b) have their personal value (L)

¢) should be provided community care (S)

In fact, human choices are:

a) made freely because people have free will (L)
b) determined by biological factors (E)

¢) dependent on social conditions (S)

Physical attractiveness:

a) should not affect the individual’s position in society (S)

b) cannot be judged objectively, as everyone can be attractive in their own way (L)
¢) can be an indicator of human quality (E)

Political correctness:

a) is reasonable — everyone is unique and therefore deserves respect (L)

b) is justified — failure to apply it could lead to the disintegration of human communities (S)
c) is redundant — some people and groups are objectively better or worse (E)

The most important is:

a) the benefit of the individual (L)

b) the benefit of society (S)

c) the benefit of the human species (E)

The state should be governed by:

a) people with the highest intellectual competencies (L)

b) people with the best understanding of the public interest (S)
c) persons elected by popular vote (E)

The following people should be recruited to the army:

a) all people of appropriate age (S)

b) only people with specific predispositions (E)

c) only people willing to serve in the army (L)

Medicines:

a) should be refunded equally for all citizens (L)

b) should be refunded according to the level of wealth (S)
c) should not be refunded in any way (E)

In society, access to material goods and certain goods should be granted according to personal:
a) needs (L)

b) contributions (S)

¢) material resources (L)

The admission system for studies should support in particular:
a) people with the strongest predispositions (E)

b) the most impoverished people (S)

¢) everyone following their interests (L)

The purpose of sports competitions is:

a) entertainment and the opportunity to pursue one’s passion (L)
b) testing and honoring the most skillful people (E)

¢) giving people a sense of community (S)

The greater the number of selected (L), (S), or (E) responses, the higher the level of the liberal, social, or
evolutionary version of humanism.

VOLUME 10(1), 2022 83



What do people think about technological enhancements...

ApPPENDIX C

Table A

Frequencies of each response and the item-scale correlation coefficients in the Technological Enhancements
Questionnaire

Item Definitely ~ Mostly Partially =~ Mostly Definitely  Item-scale  Cronbach’s a
disagree  disagree agree and agree agree correlation if item
partially coefficient dropped
disagree (after reverse
scoring)

1 (reversed) 19 42 56 18 4 .60 91

2 6 22 40 51 20 A5 .92

3 1 4 20 61 53 .72 91

4 8 17 36 47 31 .81 90

5 (reversed) 17 34 26 39 23 .58 91

6 16 34 28 39 22 .67 91

7 25 21 37 29 27 .63 91

8 (reversed) 63 52 51 3 0 51 91

9 (reversed) 20 37 38 26 18 .59 91

10 11 14 35 51 28 .68 91

11 0 2 6 49 82 42 .92

12 (reversed) 16 46 47 22 8 .66 91

13 (reversed) 37 49 34 15 4 .75 .90

14 3 10 41 51 34 .81 90
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