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Abstract

Introduction. Nowadays innovations determine the success of breakthrough transformations in the
country. This article examines readiness for innovative activities among student youth studying at
technical universities.

Methods. The study used the following techniques: (a) the techniques by Sh. Schwartz and R. Inglehart
to measure individual values; (b) the questionnaires for assessing activity self-organization and styles
of responding to changes; (c) the scales for self-assessing innovative personality traits, needs for
autonomy, competence and relatedness, life satisfaction, and academic motivation; (d) ‘open-
ness’ scale of the Big Five questionnaire; and (e) the index of personal readiness for activities.
Factor analysis and regression analysis of diagnostic results were carried out. The sample comprised
160 students of Tomsk Technical Universities.

Results. The findings identified the most significant factors influencing the manifestation of students’
innovative characteristics. These include, first of all, personality values, styles of responding to changes,
and openness to experience. The study of values as a significant predictor of innovative activities
showed the heterogeneity of the value system of students studying at technical universities. The
simultaneous manifestation of tfraditional values, values of survival, and the values of openness to
change, self-franscendence, and self-determination is characteristic of them. Regression analysis
showed that the innovative style of responding to changes is not characteristic of students.
Discussion. This study represents the first attempt to measure the main psychological characteristics
that affect the manifestation of innovativeness among students of technical universities, and also
the parameters of their personal readiness for innovative activities. In the context of readiness for
innovative activities personal characteristics of young people are contradictory. However, there
are positive tendencies towards self-development and professional improvement. The findings
speak in favour of the transitivity of social reality in society and indicate the need to create the
educational environment focused on personal development and innovative competencies of
students.
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Highlights

» ‘Openness to experience’, ‘index of personal readiness for activities’, and ‘innovativeness index’
are the main indicators of students’ readiness for innovative activities.

» The value system of young people is inconsistent as a predictor of innovation activities.

» Students of technical universities are not fully prepared to carry out innovative activities.

» An innovative style of responding to changes is not predominant for students when assessing
their personal readiness for innovative activities.
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Introduction

The near-future transition to an innovative development model is a key strategic goal of the
country. The rapid pace of change, complex multidisciplinary challenges of our time focus the at-
tention of researchers from various branches of knowledge on the issues of innovation.

For all the importance of the organizational, economic, technological components of transfor-
mations, issues related to the influence of the human factor and the socio-cultural foundations of
society as a whole on the process of introducing innovations are no less significant (Lebedeva &
Yasin, 2009). In this situation, social demands for higher education in terms of the quality of training
specialists for professional activity in the context of the country’s transition to an innovative path of
development acquires special relevance. Psychological studies examining personal characteristics
of young people in terms of their readiness for innovative activities are becoming fundamentally
important.

In recent years, there were several studies of the specific characteristics of innovation activities and
innovation behavior. They are based on the idea that readiness for activities is one of the integral
characteristics of and individual as a subject of activity, a manifestation of individual personality
traits that ensure the effectiveness of activity (Leont’ev, 2005; Derkach, 2004; Yuan & Woodman,
2017; Atamanova, Bogomaz, & Filippova, 2018; Buravleva, Prokhorenko, & Budakova, 2019; Perikova,
Atamanova, & Bogomaz, 2020). Readiness for activities indicates, on the one hand, an individual's
decision to act, and on the other, the presence of resources that ensure the implementation of
such a decision (Tyklyuk, 2007; Scott & Bruce, 2017).

According to Krasnoryadtseva (2012), psychological readiness for innovation activities reflects
the dynamic characteristics of the multidimensional human life world. Considering various aspects
of innovation behavior, Klochko & Galazhinsky (2009) believe that it is carried out beyond the
established attitudes and behavioral stereotypes, and its “significant psychological characteristic
is the innovative potential of a person, which is understood as an integral systemic characteristic
of a person, determining its ability, firstly, to generate new forms of behavior and activity... and,
secondly, to provide a mode of self-development” (Klochko & Krasnoryadtseva, 2010, p. 154).
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Ponukalin (2010) emphasizes that the psychology of innovative activities is focused on person-
ality traits of an individual, the subject of innovative activity. The aims of training a professional as
an innovative person follow from the basic structures of the model of an innovator’s personality.
The study of psychological characteristics of student youth that are related to their readiness for
innovative activities is necessary to expand approaches to predicting the success of transforma-
tions in the country. It may help to adequately answer many questions related to the challenges
facing Russian society, to assess human capital in the innovative development of the country, and
to examine socio-cultural dynamics of society. Personality traits of students of technical universities,
who have to create high-tech equipment, work in the field of artificial intelligence, and carry out
technical improvements are of particular interest.

Therefore, our study aims to examine readiness for innovative activities among students of
technical universities and, consequently, to identify the most significant predictors of innovative
activities and psychological characteristics of students in terms of their readiness for innovative
activities.

Methods
The study used the following techniques:

1

3.

4.

5.

. Scale for Self-assessment of Innovative Personality Traits, SIPT, with the following

indicators: ‘creativity’, 'risk taking disposition’, ‘orientation towards the future’, ‘index of
innovativeness' (Lebedeva & Tatarko, 2009).

. Styles of Responding to changes questionnaire with the following indicators: ‘innovative

style’, ‘conservative style’, ‘reactive style’, and ‘implementing style’ (Bazarov & Sycheva, 2012;
Kolantaevskaya, Grishina, & Bazarov, 2016).

Questionnaire for assessing self-organization of activities with the indicators of ‘goal setting’
and ‘planning’ (Mandrikova, 2010).

Life Satisfaction Scale (E. Diener; modified by D. A. Leontyev & E. N. Osin) with the indicator
of 'life satisfaction’ (Diener, Emmons, Larsen, & Griffin, 1985; Osin & Leontiev, 2020).

The Index of Personal Readiness for Activities, which is the arithmetic mean of the normative
indicators of ‘goal setting’, ‘planning’, ‘reflection” and ‘life satisfaction” (Bogomaz, 2014).

6.The 'openness’ scale of the Big Five questionnaire (Big Five Questionnaire, BFQ -

G. V. Caprara, C. Barbaranelli, L. Borgogni, M. Perugini) with the indicators of ‘openness to
knowledge (culture)’, ‘openness to experience’, ‘openness index’ (Caprara, Barbaranelli,
Borgogni, & Perugini, 1993; Osin, Rasskazova, Neyaskina, Dorfman, & Aleksandrova, 2015).

. The scale for assessing the Needs for Autonomy, Competence, and Relatedness (K. M. Sheldon,

J. C. Hilpert, tested by D. A. Leont'ev) with the 'self-determination index’ as the arithmetic
mean of these three indicators (Sheldon & Hilpert, 2012).

.The Academic Motivation Scale (AMS) by Vallerand, modified by T. O. Gordeeva, O. A. Sychev, &

E. N. Osin, with the following indicators: ‘motivation for learning’, ‘achievement motivation’,
self-development motivation’, ‘self-respect motivation’, ‘introjected motivation’, ‘external
motivation’, ‘amotivation’, ‘motivation index’' (Gordeeva, 2016).

1

. Inglehart World Values Survey (modified by R. K. Khabibulin) with the indicators of ‘traditional/

rational — secular values (values of modernism)’ (T/S-RV) and ‘survival/self-expression
values’ (S/S-EV) (Khabibulin, 2015).

10. Portrait Values Questionnaire-Revised — PVQ-R (Schwartz et al., 2012, modified by K. V. Sugonyaev)
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with meta-values of ‘openness’, ‘self-affirmation’, ‘'maintaining’ and 'self-determination’
(Schwartz et al., 2012; Karandashev, 2004; Schwartz et al., 2017; Sugonyaev, 2018).

Thus, in our study, we used 10 techniques to measure 26 indicators and indices.

For statistical processing of the data obtained in our study, we carried out factor and regression
analysis (principal component analysis) using the Statistica and SPSS software packages.

Our empirical study involved students of the School of Non-Destructive Testing & Security,
National Research Tomsk Polytechnic University and the Department of Control Systems, Tomsk
State University of Control Systems and Radioelectronics (mean age = 19.0 + 0.7 years; N = 160,
girls —32 %, boys — 68 %).

Results

In accordance with the objectives of our study, the results were subjected to factor analysis. The
criteria for the analysis quality were the percentage of variance of the original correlation matrix,
the number of variables, the Cattell scree test, and the number of respondents. As a result, we
identified a factor structure that included 160 observations using the principal component method
with Varimax rotation; the number of variables is 14; the number of factors is 5, explaining 64.5 %
of the variance of the original correlation matrix. A factor loading of more than 0.40 was used as
a significance criterion. Table 1 shows the results.

Table 1
Factor analysis
Indicators and indices Factor 1 Factor2 Factor3 Factor4  Factor b

Innovative style 0.944 0.042 0.157 0.014 0.015
Conservative style -0.944 -0.042 -0.157 -0.014 -0.015
Innovativeness index 0.482 0.306 0.439 0.267 0.150
Index of openness 0.433 0.443 0.244 0.394 -0.101
Self-determination -0.071 0.839 0.124 0.128 -0.205
Openness to change 0.354 0.771 0.257 0.066 0.075
Self-affirmation 0.199 0.609 -0.099 0.155 0.503

eoxzammm CC BY 4.0 33



Buravleva, Bogomaz
Readiness for Innovative Activities Among Students of Technical Universities
RussiAN PsycHOLOGICAL JOURNAL, 2020, Vol. 17, No. 3, 3043. doi: 10.21702/rpj.2020.3.3

DEVELOPMENTAL PSYCHOLOGY, ACMEOLOGY

Table 1
Factor analysis
Indicators and indices Factor1  Factor?2 Factor3  Factor4  Factor b

Maintaining -0.398 0.575 -0.082 0.455 0.039
Reactive style -0.177 -0.087 -0.960 -0.070 0.055
Implementing style 0.177 0.087 0.960 0.070 -0.055
Traditional values -0.103 -0.007 -0.002 0.769 0.257
Motivation index 0.182 0.138 0.020 0.747 -0.091
Index of personal readiness for activities 0.058 0.319 0.327 0.691 —0.046
Survival values -0.011 -0.078 -0.036 0.030 0.917

The most significant factor combined the innovative style of responding to changes (0.944; here-
inafter, factor loading is indicated in parentheses), the index of innovativeness (0.482), the index
of openness (0.433), as well as the conservative style of responding to changes (-0.944). The lead-
ing factors of personal readiness for innovation activities are the innovative style of responding to
changes, the index of innovativeness, the index of openness; the conservative style of responding to
changes has a negative value.

Factor 2 combined the meta-values assessed by the Schwartz technique (modified by K. Sugonyaev):
self-determination (0.839), openness to change (0.771), self-affirmation (0.609), maintaining (0.575),
and the openness index (0.443). Values and the index of openness are significant factors in the con-
text of students’ personal readiness for innovative activities. At the same time, the values of self-
determination and openness to change are of paramount importance.

For factor 3, the most significant were the realizing style of responding to changes (0.960), the
index of innovativeness (0.439), and the reactive style of responding to changes (-0.960).

Factor 4 combined traditional values (0.769), motivation (0.747), the index of personal readiness
for activities (0.691), and the values of maintaining (0.455).

For factor 5, the most significant were the value of survival (0.917) and the value of
self-affirmation (0.503).

Thus, the factor analysis and factor structure showed that are the innovative style of responding
to changes, the index of openness, and the personality values of self-determination, openness to
change, self-affirmation, and maintaining are the most significant in describing innovative activities
among university youth studying in technical specialties.
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In addition to examining the factor structure, we carried out a regression analysis to determine
the degree of determinacy of the dependent variable from predictors and the contribution of each
independent variable to the variation of the dependent one. Therefore, we used direct stepwise
regression analyze with inclusion. The regression analysis indicated that the leading parameters
are ‘'openness to experience’ (adjusted R? = 0.567), 'index of personal readiness for activities’ (ad-
justed R? = 0.489) and 'index of innovativeness’ (adjusted R? = 0.380). These are parameters that
we considered sequentially as dependent variables.

In regression analysis, when considering the ‘'openness to experience’ dependent variable, we
observed 4 significant predictors: ‘openness to change’, ‘index of personal readiness for activi-
ties (PRA)', 'index of personal innovativeness’, ‘conservative style of responding to changes'. Table 2
presents the final regression model with 4 predictors.

Table 2
Regression analysis

Indicators and indices Beta Std. error B Std.error 1 (155) o]
Intercept 6.193 3.206 1.932 0.055
Openness to change 0.409 0.063 3.713 0.571 6.503 0.000
Ind f I di f
NASX O pErONAIIeadNESS IO 4 o4 0062  2.130 0.544 3917  0.000
activities, PRA
|
Index of persond 0.174 0069  1.560 0623 2502 0013
innovativeness

i f

Conservative style o 0189 0061  -0255 0082  -3.104  0.002
responding to changes
Note: dependent variable —openness to change.

The regression model turned out to be significant (F (4, 155) = 53.0; p < 0.000000), explaining
56.7 % of the variance (adjusted R?). In this case, ‘openness to experience’ has an average value
of the variance. The regression analysis showed that 56.7 % of the variance of the ‘openness to
experience’ dependent variable is explained by significant predictors of the meta-value of ‘open-
ness to change’ (has the highest coefficient p = 0.409), ‘index of personal readiness for activi-
ties’ (B = 0.241), ‘index of personal innovativeness' (B = 0.174), ‘conservative style of responding
to changes’ with a negative value (B = —-0.189).

Further, we analyzed the regression model, where the ‘index of personal readiness for activities’
was used as the dependent variable. Table 3 presents the final regression model with 7 predictors.

eoxzammm CC BY 4.0 35



Buravleva, Bogomaz
Readiness for Innovative Activities Among Students of Technical Universities
RussiAN PsycHOLOGICAL JOURNAL, 2020, Vol. 17, No. 3, 3043. doi: 10.21702/rpj.2020.3.3

DEVELOPMENTAL PSYCHOLOGY, ACMEOLOGY

Table 3
Regression analysis

Indicators and indices Beta Std. error B Std. error 1 (152) o]
Intercept 0.506 0.357 1.418 0.158
Index of innovativeness 0.315 0.073 0.321 0.075 4.293 0.000
Traditional values 0.286 0.064 0.189 0.042 4.488 0.000
Openness to experience 0.277 0.075 0.031 0.009 3.684 0.000
Motivation index 0.146 0.065 0.030 0.013 2.243 0.026
Maintaining 0.117 0.068 0.130 0.076 1.724 0.087

Innovative style of responding

-0.140 0.072 -0.021 0.011 -1.960 0.052
to changes

Survival values -0.131 0.058 -0.099 0.044 -2.263 0.025

Note: dependent variable —index of personal readiness for activities.

The regression model turned out to be significant (F (7, 152) = 44.7; p < 0.00000). The regres-
sion analysis showed that 48.9 % of the variance of the ‘index of personal readiness for activities'
is explained by the following predictors: ‘index of innovativeness’ ( = 0.315), ‘traditional values’
(B = 0.286), ‘openness to experience’ (B = 0.277), ‘motivation index’ (B = 0.146), and ‘maintaining’
(B = 0.117). Personal readiness for activities is negatively affected by individual adherence to the
values of ‘survival’' (B = -0.131) and 'innovative style of responding to changes’ (B = —0.140).

Further, we analyzed the regression model, where we used the ‘index of innovativeness' as the
dependent variable. Table 4 presents the final regression model.
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Table 4
Regression analysis

Indicators and indices Beta Std. error B Std.error  t(157) p
Intercept 1.277 0.215 5.929 0.000
Openness to experience 0.462 0.070 0.051 0.008 6.635 0.000
implementing style of 0260 0070 0037 0010  3.74] 0.000

responding to changes

Note: dependent variable —innovatfiveness index.

The regression model turned out to be significant (F (2, 157) = 49.7; p < 0.00000). When conducting
regression analysis, we considered the ‘innovativeness index’ as a dependent variable. The regression
analysis showed that 38.0 % of the variance was explained by the following predictors: ‘'openness to
experience’ (B = 0.462), 'implementing style of responding to changes’ (B = 0.260). Thus, the index
of innovativeness is determined by the severity of such characteristics as ‘openness to experience’
and ‘implementing style of responding to changes'.

Discussion

When assessing the findings of our study, we considered it important to identify the maximum
number of indicators of the variability in the analyzed series. At the same time, they were organized
according to 5 factors. Factor analysis identified the following significant factors of the readiness
for innovative activities among students of technical specialties: styles of responding to changes,
the index of openness, personality values, indices of innovativeness, personal readiness for activities,
and motivation.

The regression analysis helped identify the main indicators of students’ readiness for innovative
activities, including ‘openness to experience’, ‘index of personal readiness for activities’, and ‘index
of innovativeness'.

The fact that openness to experience is the most significant component in the regression analysis
may be explained by the characteristics of this parameter. They indicate a person’s ability to perceive
new ideas, feel comfortable in an unfamiliar environment, a preference for diversity and intellectual
curiosity, the broad range of interests, the ability to make decisions in situations of uncertainty.

The regression analysis showed that ‘openness to experience’ is largely determined by the value
of ‘'openness to change’, 'the index of personal readiness for activities’, ‘the index of personal inno-
vativeness’, that is, the desire for transformation, novelty, independence of thought and choice of
modes of action, creativity, research activity, the need for independence and self-government. These
are parameters that determine the sensitivity to problem situations, search, problem formulation,
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generation of hypotheses, and finding of solutions. At the same time, the conservative style of re-
sponding to changes interferes with the manifestation of openness.

The regression model with the dependent variable of the ‘index of innovativeness’ showed sig-
nificant predictors of ‘openness to experience’ and 'implementing style of responding to changes'.
Moreover, compared to openness to knowledge, openness to experience is more significant. In our
opinion, this indicates students’ need to gain experience in solving professional problems, to
develop professional competencies. Openness to experience is important in the process of pro-
fessional and personal development. In the context of our research, this gives grounds for a posi-
tive outlook on the ability of young people to perceive new ideas, personal development, and
becoming a specialist.

In the regression analysis of the index of innovativeness as a dependent variable, the importance
of the implementing style of responding to changes can be explained by such its characteristics as
quick transition from plans to actions, 'step-by-step’ implementation of plans, bringing the project
to completion, focus on results, willingness to change the situation in order to reach the result.

When analyzing the regression model with the ‘index of personal readiness for activities' as
a dependent variable we found that it depends on the following parameters: ‘index of innovative-
ness’, ‘traditional values’, ‘openness to experience’, 'index of motivation’, and ‘maintaining’. The
individual's adherence to the values of survival negatively affects the manifestation of personal
readiness for activities.

We should note that the index of personal readiness for activities has a negative relationship with
the innovative style of responding to changes. This may be explained by the fact that the constitu-
ents of the parameter of ‘index of innovativeness' include the respondents’ self-assessment of such
characteristics as ‘creativity’, ‘risk for the sake of success’, ‘orientation towards the future’. There
is a positive relationship between the ‘index of personal readiness for activities’ and the ‘index of
innovativeness'. At the same time, at the level of students’ style of responding to changes, the in-
novative style of responding to changes is not characteristic of them. If we take into account that
the style of responding to changes represents a habitual model of behavior characteristic of the
subject, then we can argue that students do not prefer an innovative style of response in a situa-
tion of choice. Therefore, stability and preset rules are still more important for them in their activi-
ties. They find it difficult to be initiators of changes, to cope with the unknown and uncertainty.
Regression analysis shows that the innovative style of responding to changes is not predominant
for students in assessing their personal readiness for activities.

Our findings show the inconsistency in the parameters and multidirectional characteristics that
determine the personal readiness for activities. Along with the index of innovativeness, openness to
experience and motivation, traditional values and values of maintaining are significant, i.e., intolerance
to dissent, the choice of standards and social conformism, and the acceptance of authoritarianism.
The relationship of indicators in this regression indicates that the orientation towards traditional
values and values of maintaining is combined with motivation, which largely determines the ef-
ficiency and quality of activities. Individuals with characteristics of traditional values and values of
conservation, rarely experience the need for changes, react negatively to transformations; stability
is above all for them. Innovative behavior is difficult for this category of individuals.

Having studied a significant number of personal characteristics of students of technical specialties
regarding their readiness for innovative activities, we should conclude that they are contradictory,
although there are positive trends.
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Our findings indicate that innovativeness is not a leading parameter, but only an important
variable, and the innovative style of responding to changes is not at all included in the category of
important variables in regression analysis. Apparently, for the students of technical specialties who
participated in our study, the innovative style of responding to changes is a rare phenomenon and
is not preferable in situations of choice of actions.

Reflecting on this, we should agree that the emergence of innovations, new technologies and
products is largely determined by the environment, social attitudes and beliefs that are common
among people (Lebedeva, 2008; Lebedeva & Yasin, 2009). For example, Manokhina (2011) believes
that the traditional values prevailing in the mass consciousness of Russians —adherence to the ha-
bitual, fear of change, paternalistic expectations — do not contribute to the formation of conscious-
ness oriented towards innovative changes. They have a deforming impact on individuals’ activities
and represent an ‘institutional trap’ of the psychological unreadiness for innovations in society.
The researcher emphasizes that “serious intentions of the state run into no less serious traps of in-
novative development, many of which have rather deep-lying psychological reasons” (Manokhina,
2011, p. 47). They are based on values that take a long time to develop and cannot be changed in
a flash. Traditional values and values of survival that many researchers consider prevalent in our soci-
ety (Inglehart, Foa, Peterson, & Welzel, 2008; Inglehart, 2018; Lebedeva & Yasin, 2009; Atamanova &
Bogomaz, 2018) represent a factor when studying the personal readiness for innovative activities
among young people. Therefore, we assume that they may impede its implementation.

At the same time, students’ characteristics of a bipolar orientation reflect the transitivity of social
reality (Martsinkovskaya, 2018). As a result, personal characteristics of young people are a kind of
psychological markers of changes taking place in society, culture, economy, when the most signifi-
cant characteristics of the previous period are preserved and the characteristics of the next stage,
which has not yet come, begin to appear (Chagdurova, 2014). They reflect the ongoing changes, as
well as the stability and conservatism of traditional values. At the same time, as Guseltseva (2017)
argues, the values of modern young people reflect a transnational trend — a movement from the
values of security to the values of development, from the values of survival to the values of self-
realization. The significant predictors of ‘openness to experience’, ‘openness to change’, ‘index of
personal innovativeness' identified during the regression analysis indicate that young people have
a strong and stable demands for self-realization, professional improvement, and active participa-
tion in social transformations.

Conclusions

The findings of our study indicate that students studying at technical universities are not fully
ready to carry out innovative activities after graduating from the university. When considering
the diagnostic parameters, we identified that the innovative style of responding to changes is not
predominant for students when assessing their personal readiness for activities. We believe that
this fact should be taken into account when discussing the issues of qualitative changes in the
country, its transition to an innovative path of development, since organizational and economic
components of transformations are important along with psychological characteristics of future
specialists.

The most significant factors influencing the manifestation of innovative personality character-
istics are, first of all, the values of respondents, styles of responding to changes, and openness
to experience.
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According to regression analysis, ‘openness to experience’, ‘index of personal readiness for ac-
tivities’, and ‘index of innovativeness’ are among the leading indicators of students’ readiness for
innovative activities.

When analyzing values as significant predictors of innovative activities, we observed the he-
terogeneity of the value system of young people studying at technical universities, a simultaneous
manifestation of their values of survival, traditional values, as well as the values of openness to
change and self-transcendence. These results speak in favour of transitivity in social reality. Young
people have the most significant characteristics of the previous period, which are preserved, and
the characteristics of the next stage, which begin to appear. We believe that this will inevitably
affect the subsequent professional activities of young people and their personal self-realization.

At the same time, the values of self-transcendence and openness to change, as significant
predictors of innovation activities, indicate that young people have a desire for self-development,
professional improvement, and active participation in transformations.

Our findings indicate the need to create the educational environment aimed at developing
innovative competencies of university students and searching for training models that meet the
requirements of the time (Bogomaz, Kozlova, & Atamanova, 2015). They can serve as a psychologi-
cal basis for design programs for the professional development of future specialists (Atamanova,
Bogomaz, & Filippova, 2018; Bogomaz, Klochko, Krasnoryadtseva, & Podoinitsina, 2018).

In addition, the results obtained in our study indicate the importance of personal development
in the professional educational process, the importance of psychological and pedagogical support
for the development of students’ personal potential, formation of the future specialists’ experience
of innovative activities in higher professional education.

Our findings can be useful in studying the sociocultural dynamics of society and serve as prog-
nostic parameters for future changes when considering the prospects for the future, since these
are young people who will have to implement plans for the modernization of the country.
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