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Abstract 
Project-based learning is more than 100 years old. It is both a way to master education content in 
students’ self-study activities and the means of developing students' creativity, independence and 
innovative ability. Project education is a modern strategy for the development of science and 
education at universities, where project method acquires a new quality, combining project education 
with professional project activities. However, as our initial research showed, a significant proportion of 
academic staff does not participate in project activities, and sometimes does not have project literacy. 
The solution to this problem at the university is the introduction of a multifaceted model of preparing 
the academic staff for project activities. The purpose of this article is to present one component of the 
model, aimed at preparing future academic staff for project activities in education. The core of the 
practical implementation of the model is the development of education technology projects by doctoral 
students helping future specialists to master new labor activities presented in professional standards.  

Pedagogical and instructional design is a transferring skill and one of the leading competencies of 
academic staff. Doctoral students, to be academic staff, should be proficient in educational design. 
The proposed model of their project skills development contributes to three components of the 
education process: the development of theoretical and practical knowledge in the field of pedagogical 
design; of individual project management competencies and teamwork competencies; doctoral 
students’ acquisition of personal experience in pedagogical design and their involvement in projects. 
The assumption was put and tested that the implementation of such a model in doctoral students’ 
teaching is an effective way to prepare them for education design and project-based learning. The 
practical implementation of the model was an education design task for 98 doctorial students from 65 
areas of study. The task was given on the course “Theory and methods of professional education”. 
The process and results of doctoral students\s training for project activities were studied by means of 
documentation (discipline program and project documents) analysis, observation, survey methods. 
The results were interpreted as readiness for project activities being a four-coordinate characteristic 
(design knowledge and skills; pedagogical design knowledge and skills; project management 
knowledge and skills; team working skills). It was assessed according to both: doctoral students’ 
readiness for project activities criteria and ready project quality characteristics. It was proved that the 
doctoral students' readiness for project activities has substantially increased in the process of 
educationproject-based learning. 

Keywords: project-based learning, pedagogical design, instructionaldesign, project management, 
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1 INTRODUCTION. STATING THE PROBLEM 
Large universities are focused on training highly qualified personnel for the country’s and regions’ 
economics; therefore, they pay considerable attention to engineers training. In future, graduates of 
engineering faculties and institutes become, in particular, university professors, though having got 
technical education. At the same time, they have to perform pedagogical functions of academic staff 
(methodical, communicative, teaching, project), one of which is pedagogical design. The initial stage 
of our experimental work showed that only a small part of young teachers have some idea about 
pedagogical design, or, in particular, they have experience in its implementation. At the same time, 
mastering of this function is often based on doctoral students’ personal experience, so faculty 
representatives with technical education are not familiar with the theoretical foundations of 
pedagogical design.  

The design method in modern science and in the practice of education has acquired specificity, due to 
a number of socio-historical prerequisites, among which the most significant are the following: 
“international integration processes in education, accompanied by the spread of innovations in the 
theory and practice of pedagogy; the needs of society in design and of guaranteed educational results’ 
achievement; attempts to build a holistic theory of pedagogical design, including the identification of its 
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laws and principles and the refinement of the conceptual apparatus; creation of methods and 
technologies of pedagogical design for mass use in the practice of education ”[1, p.23]. 

Today, in terms of integrating project-based learning into educational process of many universities, 
everything possible is being done for students to master project competence. However, not many 
practical projects or theoretical models are devoted to preparing university teachers for pedagogical 
design. In fact the tasks of preparing students for projecting in engineering or economics are much 
more frequent in classical universities. In this case many components of the design activity that 
concern its control are not included in the universal design competence. As a conclusion, we notice 
the aggravation of the contradiction between the need to develop the academic staff’s universal 
design competence and the lack of theoretical and methodological models for its development. 
Considering both: the lack of development of the issue in the theory and practice of education and the 
university teachers’ need to have pedagogical competences, we offer technology to prepare future 
academic staff for pedagogical design. Academic staff today is mostly graduates of doctorial level, so 
we focused on training doctorial students in pedagogical design, having chosen for this purpose a 
discipline that is mandatory for all first-year postgraduate students of the South Ural State University 
(SUSU): “Theory and methods of professional education”. 

2 PEDAGOGICAL DESIGN 
Pedagogical design is one of the labor functions of the faculty. Design consists of an object’s that was 
not previously creation, of its construction and implementation in practice. In technical sciences, 
design includes a variety of activities: drawing up technical specifications, developing a draft design, 
developing a detailed design, creating a technical design, manufacturing a preproduction model, 
developing a working draft, producing documentation for the finished product, launching mass 
production, and operating (production). Though the concept of design came to pedagogy from the 
technical sphere, there is a lot of specificity in pedagogical design that does not allow transferring 
knowledge from technical area directly to pedagogy without interpretation. Pedagogical design, 
according to N.O. Yakovleva, is a purposeful activity of a teacher to create a project, which is an 
innovative model of the pedagogical system, focused on the mass use [1, p.33]. The stages of the 
project-based learning suggested by M. Kołodziejski are “project initiation, project planning, project 
preparation, and searching the knowledge source” [7]. N.O. Yakovleva states that pedagogical design 
includes three components: invention, including creative activity; pedagogical modeling; pedagogical 
experiment. Accordingly, as a process, pedagogical design includes the steps of pedagogical 
invention; creation of a single sample; pedagogical experiment; creation of the final project [1].  

According to M.M. Mendybayeva, T.K. Dusembayeva objects of pedagogical design can be 
pedagogical systems, pedagogical processes, pedagogical situations [2]. Along with general studies 
on project training [1], [3], [4] in modern pedagogy, special research on various pedagogical objects 
(design of the educational process, design of educational technologies or organizational design) 
prevails. Stages of organizational design are developed by V.I. Genitsinsky [3]. In the V. Ivanov’s and 
F. Shageeva’s paper, the design of educational technologies is described [5]. The issue of designing 
innovations in education is relevant and is being considered [6].  

Despite some similarity of these objects, the authors distinguish different process characteristics of 
pedagogical design [11], [12], [13], [14]. We also considered and studied one of the aspects of 
pedagogical design – methodical design in this article. 

3 METHODICAL DESIGN 
Project-based learning is a strategic line of SUSU education, starting from 2018. Just as everywhere, 
this method was actively used before, but nowadays it became the key method allowing combining 
education, science and entrepreneurship at the university. The paper aims to describe and verify the 
model of preparing graduate students for methodical design and using it in the educational process, 
while studying pedagogy. This is one of the elements of a comprehensive solution of the project-based 
learning problems, including: theoretical design courses; the use of the project method for 
postgraduate students in other academic disciplines; provision of free access for all interested 
graduate students to work with university research projects. 

The objectives of the development and implementation of the model constructed were: mastering 
knowledge in the field of pedagogical design; mastering individual project management competencies; 
the acquisition of personal experience in pedagogical design and doctorial students’ involvement in 
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design. The development of the model became a transformation of the authors' experience in the field 
of project training: the implementation of project training in mixed groups (I.Kotlyarova, S.Vaulin), the 
organization of design training at the polytechnic institute (S.Vaulin, I.Shchurov), project training in 
pedagogy (I. Kotlyarova, G. Serikov) [8], [9], [10], [11], [12]. 

The core element of the task was the development of a methodical plan for students to master any 
kind of labor activity (usually for students of the bachelor's level) in teamwork. The task was issued on 
the discipline “Theory and methods of professional education”, which is studied by doctorial students 
of 65 educational areas. The last year 98 students’ work was studied. The goals of the task were to 
develop: design knowledge and skills; pedagogical design knowledge and skills; project management 
knowledge and skills; team working skills of doctorial students. The task included the organization of 
the group and of work within it; a combination of management and self-management in solving the 
problem and the development of a methodical plan. External management was carried out by 
professors. The types of work performed by students (and the variant of the duration of the 
performance of each type) are presented in Table 1. 

Table 1 – Kinds of doctoral students’ design activities 

№ Kinds of activities 

1 
Group formation. The distribution of responsibilities of members of the group to perform the various 
phases of the task. Definition of resource constraints. Development of the network work schedule and 
determination of the critical path. Self - and mutual evaluation 

2 
Selection of a Professional Standard (PS) that corresponds to the labor functions of a graduate and the 
Federal State Educational Standards (FSES) (usually at the undergraduate level) of the last generation in 
the direction of specialist training 

3 Comparison of labor functions in PS and FSES competencies. Self - and mutual evaluation 

4 Selection of current or latent labor actions (one or several) 

5 Discussion of the relevance of the identified labor actions. Self - and mutual evaluation 

6 Putting ideas on how to improve preparation for the implementation of these labor activities 

7 Discussion of ideas on how to improve preparation for these labor activities 

8 The choice of educational content valid for knowledge acquiring, mastering skills, knowledge application 
to perform labor activities. Self - and mutual evaluation 

9 Variants of training models suggestion (for example, for undergraduate students) for the development of 
these labor activities; imitation of labor activity and approbation during practical training 

10 Critical discussion of variants. Adoption by the group of training model. Self - and mutual evaluation 

11 Development of a draft methodical plan to assist students in mastering these labor activities. Justification 
of the legality of this plan. 

12 Analytical discussion of the methodical plan. Self - and mutual evaluation 

13 Preparation of the design description (abstract, passport) 

14 Preparation of the project presentation  

15 Preparation of written and oral reports 

16 Project defence 

Doctoral students, to be academic staff, should be proficient in educational design. The proposed 
model of their project skills development contributes to three components of the education process: 
the development of theoretical and practical knowledge in the field of pedagogical design; of individual 
project management competencies and teamwork competencies; doctoral students’ acquisition of 
personal experience in pedagogical design and their involvement in projects. 

4 METHODS AND RESULTS 
The process and results of doctorial students’ training for project activities were investigated. The 
process research included: the study of documentation (standards, disciplines programs), observation, 
survey methods. The study of the result (readiness for project activities) was carried out mainly on the 
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basis of students’ works analysis, where the ability of doctorial students to apply their knowledge and 
skills in practice was evaluated. 

The first research criteria C1 was doctoral students’ readiness for project activities; the second – C2 – 
project quality. The pedagogical design readiness was interpreted as readiness for project activities 
being a four-coordinate characteristic (design knowledge and skills; pedagogical design knowledge 
and skills; project management knowledge and skills; team working skills). Figure 1 shows the 
percentage of students who developed their results in each of the four coordinates of criteria C1. 

 
Figure 1. Increase in the number of students who have developed various aspects  

of their readiness for pedagogical design (in percent) 

The quality of projects was assessed in accordance with the requirements for aims and content, 
usefulness and prospects for implementation (or completed implementation). 25 projects were 
evaluated last year. Compliance with these criteria is shown in Table 2. 

Table 2 – Project evaluation  

 
General number of 
projects  n=25 

Project evaluation criteria 

compliance with the requirements 
for the direction and content 

utility the possibility of implementation 
(or being implemented already) 

Number of projects 
that meet the criteria 23 20 11 

The project was considered to be useful if either it was already integrated into education process or 
the members of the team gained useful design or teamwork experience. Project quality was an 
additional criterion to prove the growth of doctorial students’ readiness for pedagogical design.  

5 CONCLUSIONS 
In this paper the model of teaching doctoral students’ to fulfill design work aimed to helping future 
specialists to master new labor activities named in professional standards is presented and verified. 
Doctoral students are expected to complement the faculties of universities, so they should be 
proficient in pedagogical design. Specific features of pedagogic design at nowadays universities are 
determined. The model of doctoral students’ project skills development is constructed and verified. It 
contributes to the development of: doctoral students’ theoretical and practical knowledge in the field of 
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pedagogical design; their project management and teamwork competencies; doctoral students’ 
personal experience in pedagogical design. The results were measured according to two criteria: 
doctoral students’ readiness for project activities (C1) and project quality (C2). 98 doctorial students 
from 65 areas of study took part in this task. All of them succeeded in mastering the competencies of 
pedagogical design and improved their results for each criterion of measurement (design knowledge 
and skills; pedagogical design knowledge and skills; project management knowledge and skills; team 
working skills). The model developed proved to be useful and economic.  
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