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ABSTRACT 

Modern digital technologies are currently considered as technologies that can compensate for disabilities and 

contribute to educational and professional inclusion. At the same time, a person’s success in the profession is 

determined by the level of development of a number of professional and meta-subject competencies (soft 

skills) that are in complex interactions. In case of any restrictions on the state of health, person should be able 

to build his life and professional path taking his/her restrictions into account - to be able to minimize barriers 

by oneself, apply technical and auxiliary tools, etc., to compensate for the restrictions. We are talking about 

rehabilitation competencies, which we consider as the basis and conditions for developing soft skills. This 

determined the relevance of developing the methodological foundations of a database for assessing and 

accounting for these competencies in the process of professional training at a university. A 3D assessment of 

the competencies in students with disabilities is developed at Bauman Moscow State Technical University 

(BMSTU) on the basis of many years' experience of working with hearing impaired students: teaching 

fundamental, socio-humanitarian and rehabilitation disciplines; counselling on issues of socio-psychological 

and professional adaptation. The main parameters of assessing are super subject competencies: learning skills, 

social development skills and social interaction skills. Such a voluminous assessment provides a complete 

picture from the point of view of the manifestation of the totality of these competencies in the professional 

environment, designates areas that require development and additional measures (educational, rehabilitation). 

This technology in educational process allows not only to evaluate skills acquired by student, but also to 

identify specific problems in student while acquiring certain skills (competencies), to draw up a plan to 

solving them and implement it. 

The proposed approach can be applied not only for developing a database for assessing competencies in 

hearing impaired students, but also for all students who need in facilitating adaptation to the university and 

profession. This is especially true for students with communication problems including foreigners, migrants. 

Keywords: inclusive education, meta-subject competencies, soft skills, students with special needs, 3D 

assessment 

1. INTRODUCTION 

The problem of assessing meta-subject competencies (soft 

skills) acquires a special status in the format of inclusive 

higher education. Ensuring equal opportunities in 

education requires not only the creation of an accessible 

environment in the university, but also the development of 

soft skills in students with special needs that ensure the 

success of their social adaptation, professional formation 

and personal development [1,2].  

Monitoring and self-monitoring of these compensations in 

students at the university is an important condition for 

building an individual educational and professional 

trajectory. The technology of systematic assessment of the 

soft skills in university students is not just a new tool, but 

also little studied and tested in Russian practice. The 3 D 

assessment model is a modern innovative educational 

technology. It allows not only to identify problem areas of 

students' personal and professional development, but also  

 

 

 

to develop individual trajectories of their development on 

this basis [3-6]. 

Purpose of work: presentation of the developed model of 

3D assessing meta-subject competencies in hearing 

impaired students. 

2. METHODOLOGY  

Meta-subject competencies in students with hearing 

impairments are presented in three main spaces of an 

inclusive educational environment: learning activity, social 

development and social interaction. Their holistic unity 

determines the integrated nature of meta-subject 

competencies in students with special needs. The 

interconnection of these three groups of soft skills: 

learning capability, social development and social 
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interaction characterize students' behavior in an inclusive 

university environment. 

To develop soft skills in students with special needs, 

information and communication support of their education 

process is being used. Information and communication 

technologies form and develop students' skills of 

independent work with electronic resources, virtual 

learning activities as a member of a distributed user’s 

community [7, 8]. Such environment is a tool for creating 

a comprehensive system to support students with special 

needs in practices of cooperation and make them flexible 

in changing their needs and behavior [9].  

Development of communication skills in students is being 

facilitated by preparing Power Point presentations by 

students themselves. Presentations are also being used to 

implement the scenario of “inverted” learning. The next 

method used is the glossary. Work with dictionaries carries 

out in real time, using Internet dictionaries. In some cases, 

the Google- or Yandex- picture’ function can help. The 

correct choice from possible variants of interpreting terms 

by hard-of-hearing students controls by the teacher. 

Preliminary compilation of the glossary does not carry out, 

as vocabulary spaces are individual in students. In addition 

to, when addressing to a dictionary to exclude 

misunderstanding the semantic meaning of the word in a 

particular situation, the word uses in the context. The most 

important terms unknown to students should be written on 

the board with explanation. At the end of studied course, 

the student has his/her own individual glossary.  

We consider the use of a smartphone to remove 

communication barriers in absence specially equipped 

audience as a necessary element of a learning session with 

hearing impaired students. This simulates a business 

communication situation when there is no specially 

equipped classroom at hand. 

Using the potential of social networks in extracurricular 

activities is very important for the formation of 

communication skills. Social networks stimulate a contact 

activity of students with disabilities, allow them to 

exchange opinions and consult on important professional 

and life connected issues in the “support” group, as well as 

act as consultants. Practice has shown that it is important 

to form purposefully such a networks which include 

graduates with special needs, rehabilitation therapists 

(consultants), and potential employers.  

To form social development skills, student use online 

testing with subsequent self-analysis of his/her strengths 

and weaknesses and identifying his/her development 

zones; personal consultation with a psychologist is carried 

out. Such form of work implies preliminary selecting those  

test material by the teacher in the Internet that is adequate 

to the communicative abilities in students with hearing 

impairments, as well as coordinating self-testing process in 

the classroom and assistance in analyzing results.  

We use You-tube and other video resources to select 

popular science films and short fragments from feature 

films (10-15 minutes) that illustrate typical communicative 

barriers. Viewing them through a projector or smartphone 

activates interest to the topic of classes in students. An 

important selection criterion is the presence of subtitles. 

Watching video materials is a very important activity for 

forming social development skills in students with hearing 

impairments.  

To monitor developing soft skills in students with special 

needs it is possible to use a special network platform, 

which consists of an information part and a diagnostic one. 

The information part («Electronic University») contains 

the information on the implementation of the inclusive 

educational process: schedule of classes and consultations, 

students’ academic performance, special events, trainings, 

meetings with graduates, etc. The diagnostic part («Сareer 

portfolio») contains a database for assessing soft skills and 

a trajectory of individual development as well [10]. 

3. THE RESULTS OF THE STUDY  

The developed model of 3D assessing meta-subject 

competencies in students with hearing impairments is 

presented in Fig. 1. 

 

 
 

Figure 1 3D model of assessing meta-subject 

competencies in students 

The content of the complex of scientific and social 

development of the individual at the university includes 

the processes of involvement in educational and scientific-

cognitive activities, ways to enter the collectives designed 

for the cognitive growth of the individual, mechanisms of 

social positioning, etc.[11]. 

In the 3D model of meta-subject competencies in students 

with hearing impairments learning skills, social 

development skills and social interaction skills are being 

evaluated.  

On the OX axis learning ability is represented by 

following grades: X1 is learning activity motivation; X2 is 

an academic performance in academic disciplines; X3 is a 

sustainable skill of study activity.  

On the OY axis social development as forming a 

positive social identity based on the displacement of the 

role of the “disabled person” from structure of identity is 

represented. This parameter includes following: Y1 is 

adopting values and norms of an inclusive educational 
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environment; Y2 is knowledge of his/her capabilities and 

limitations; Y3 is a sustainable skill of the personal 

development.  

On OZ axis a social interaction is represented by 

following estimates: Z1 is a focus on social interaction; Z2 

is understanding of the features of interpersonal 

communication; Z3 is a sustainable skill of interpersonal 

communication. Indicators of soft skills’ development in 

students include motivational, cognitive and behavioral 

characteristics (Table 1) 

 

Table 1 Indicators of the development of soft skills in students 

Motivational indicators Cognitive indicators Behavioral indicators 

X1, Y1, Z1 X2, Y2, Z2 X3, Y3, Z 3 

Interest towards learning 

activities  

Academic performance - grades, 

completion of training tasks on time 

Attendance of consultations, the 

skill of independent work on 

training tasks 

Adoption of values and 

norms of an inclusive 

educational environment 

Knowledge of his/her capabilities 

and limitations 

Skills of oral and written 

communication; 

Skill in applying technical means 

to minimize barriers 

A focus on social interaction 

with the priorities of the 

integrated environment 

Understanding  peculiarities of 

interpersonal communication 

Style of interpersonal 

communication 

 

A group of experts is carrying out an assessment of the 

development level of meta-subject competencies in 

students. The expert group includes teachers of 

educational disciplines, tutors, a psychologist and curators. 

Assessment of forming meta-subject competencies in 

students is being based on the frequency of manifestation 

of this indicator in various situations: how often or rarely 

this indicator appears as well as on the breadth of 

situations' outreach: what is the range of manifestations of 

indicator in learning and extra-learning situations. 

4. THE DISCUSSION OF THE RESULTS  

Based on the processing of expert survey data, a profile of 

super-subject competencies is being built which is 

including motivational, cognitive and behavioral 

indicators. 

Motivational indicators characterize interest towards 

educational activities, the adoption of values, norms of an 

inclusive educational environment and focus on social 

interaction.  

If a student has a high level of motivational indicators, 

he/she is satisfied with professional choice and study at the 

university, carries out educational tasks with interest in the 

classroom, focuses on personal and professional 

development, is interested in enhancing his/her social and 

professional competence. Such students create an 

atmosphere of friendliness and openness in the group, 

offer help and assistance to other students. They actively 

collaborates with other students, builds relationships in a 

group based on mutual respect and trust. Students with 

high level of motivational indicators focus on achieving 

common goals when doing group exercises; observe norms 

and requirements of the organizational culture of the 

department and university. Such students are aimed at 

expanding their social ties. They demonstrate belonging to 

the cultural community of the university’ students, reject 

the social role of “disabled person”.  

At a low level of motivational indicator in students, we 

observe the following: such students are not satisfied with 

their specialty and are disappointed with their professional 

choice. They are not focused on work in the engineering 

field, would like to change their specialty and are not 

interested in learning. These students prefer to work alone, 

do not show an interest to cooperation with other members 

of their group, do not help other students and focuses 

strongly on their own interests. They do not seek to 

achieve common goals while doing any group work; do 

not observe norms and requirements of the organizational 

culture of the department and university. Such students are 

not targeting at expanding social ties; they demonstrate 

and defend a culture of the deaf community.  

Cognitive indicators reflect academic performance in 

academic disciplines, knowledge of his/her capabilities 

and limitations, understanding of characteristics of 

interpersonal communication.  

With a high level of cognitive development, the student has 

positive self-assessment; he/she performs educational tasks 

on time and has no debts. The student adequately evaluates 

himself, knows his strengths and weaknesses and 

understands well how to behave in different social 

situations, with different people.  
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At low indicators' rates, such a student does not have time 

for a number of subjects, has debts, does not cope with the 

curriculum, has inadequate self-esteem and does not 

understand the rules and specifics of interpersonal 

communication in an integrated environment.  

Behavioral indicators reflect the characteristics of 

behavior and activities in the inclusive educational 

environment of the university.  

Having the high level, the student has good working 

capacity when performing learning tasks; he/she attends 

consultations and asks questions, he/she is able to 

complete tasks independently. Such a student is 

independently able to acquire the knowledge and skills 

necessary for professional activities and interaction in the 

socio-professional environment. He/she participates in the 

scientific or social activities of his/her department; has 

good skills in oral and written communication, can apply 

technical facilities to minimize free barriers.  He/she 

demonstrates confident behavior, is able to influence the 

opinion of group members, takes initiative in 

communication, is able to listen to an interlocutor, 

understands him and communicates freely in an integrated 

environment.  

The low level is being manifested in following: a student is 

constantly distracted when completing educational tasks, 

absent-minded. Such student keeps silence, does not focus 

on learning process, does not ask questions, finds it 

difficult to answer posed questions; does not attend 

consultations, feels difficulties in educational activities. 

He/she does not know how to work upon himself and 

needs constant control; has poorly developed oral and 

written communication skills as well as skills to apply 

technical facilities to minimize environmental barriers.  
Such a student does not show initiative in communication, 

is not capable and does not try to understand other 

students, expresses his/her thoughts not clearly, does not 

know how to listen to the interlocutor, interrupts him.  

The most important final stage of the assessment is the 

analysis of the dynamics of development of meta-subject 

competencies. Evaluation results are being discussed with 

teachers, curators and tutors. It is very important to bring 

to students' notice indicators of the profile of soft skills, 

mark achievements, identify and discuss the causes of 

difficulties, problems, and discuss directions for the further 

development of these competencies. 

5. CONCLUSION 

The presented 3D model for assessing meta-subject 

competencies is a technology for a comprehensive 

assessment of developing soft skills in students with 

special needs. This technology in educational activities 

allows not only to assess the level of skills’ development, 

but also to answer the question what is specific problem 

(problems) in student from the point of view of mastering 

certain skills and / or competencies, draw up a plan to 

correct these individual deviations and implement it. Thus, 

the developed model of soft skills assessment is the 

technology for diagnosing personal and professional 

becoming in a university, identifying problem areas in this 

process and building an individual development path for 

students with special needs. The offered approach can be 

applied not only to develop a database for assessing soft 

skills in students with special needs, but also for students 

who need to facilitate their adaptation in the university and 

profession. This is especially true for students with 

communication problems, including foreign students and 

migrants. 
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