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Abstract. As the transition period from primary to secondary education is 
difficult for many students, our strive is to study the psychological 
features, which may scaffold student’s promotion and provide for future 
successful learning. We consider the educational media to be a complex 
system of psychological features, which depend on the content of 
education and the way, in which the educational process is organized. The 
“activity-and-content oriented” educational media devised after theoretical 
principles of the Developmental Instruction (Davydov), according to our 
hypothesis, provides sound bases for primary competencies formation, 
which are vital for secondary education. To test this assumption, we have 
diagnosed the quality of reflection, analysis, planning, model-acquisition 
and model-application, achieved by 204 students from two different 
educational media (“activity-and-content oriented” and “knowledge 
oriented”). For assessment purposes two diagnostic tools were used: 
“Transpositions” and “Moon” test. Both tests exploited contexts, which 
were unfamiliar to both groups of students. The results show, that students 
from the “activity-and-content” oriented educational media performed 
significantly better in most cognitive primary concepts. We consider these 
findings to support our major hypothesis, that educational media is a 
powerful source to scaffold students’ primary competencies’ formation, 
which in its turn provides for successful learning in secondary school. 
Keywords: educational media, primary competencies, transition period, 
assessment.  

1 Introduction  
Successful learning in school depends on a number of factors, among which psychological 
readiness for education is one of the most important. Though it is mostly associated with 
the first year of school education, many psychological and pedagogical problems at the 
transition period from elementary to secondary education also demand thorough study [1-
3]. Thus, researchers also study psychological readiness for secondary education and 
suggest strategies to overcome the difficulties of this period. For example, social and 
emotional readiness may be achieved by inviting primary students to secondary school 
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classes within “shared learning days” [4]. Another way is to train students’ leadership, 
communicative skills and self-confidence in primary school, and to provide students with 
the experience of personal success [5-7]. Evaluation of students’ emotional state, concerns 
and expectations at the transition period is in the focus of many studies [8-10]. 

However, readiness “of a character” is not the only instrument to achieve success in 
one’s learning activity in secondary education [11]. For example, there is an urgent need for 
modelling skills: due to the complexity and scope of concepts, which are to be acquired in 
the 5th grade, it is not enough to merely remember a diagram or a definition to be sufficient 
[12]. Students, who have demonstrated high level of modelling skills appeared to be more 
successful in the secondary education. 

We consider cognitive competencies (both: concerning some specific domain or more 
general ones) to be a substantial part of the psychological readiness for secondary 
education. For the purpose of this study we assess analysis, reflection, planning and 
modelling skills. These competencies are recognized by most psychologists and educators 
as crucial. For example, Russian federal state educational standards [13] emphasize the 
ability to create, apply and transform symbolic representations, models and schemes while 
solving learning tasks as one of the crucial results of primary education. 

We base on the assumption that the formation of the listed primary competencies 
provides for future promotion in secondary education. Thus, our major question is to 
identify the necessary psychological conditions that scaffold these competencies’ 
formation. In this study we have focused on the educational media as a set of psychological 
features, based on the way of organization of learning activity and the content of education. 
We have assessed students from two “educational media”. 

The “activity-and-content oriented” media was devised within the Cultural-Historical 
Approach [14] framework and afterwards within Developmental Instruction Theory [15]. 
Students’ promotion within this media is based on testing and assimilating ways and means 
to solve specially designed learning tasks within some practical narrative. Our hypothesis 
is, that this media scaffolds formation of primary competencies, which are most crucial for 
secondary education: modelling skills, analysis, reflection and planning.  

The alternative media, which we may define as “knowledge oriented” exploits the 
approach “from simple to complex” and expects to form associations between pieces of 
information, assimilated by students. To support the assimilation process, this educational 
media emphasizes the necessity of systematic and consistent material presentation and 
explanation. Students’ actions can be described thus in terms of operations with 
information: definition, systematization, analysis, reproduction, etc. 

Is the formation of primary competencies significantly related to the educational media? 
– was our research question. 

2 Methods 

To evaluate initial primary competencies, we have used two diagnostic tests: 
“Transpositions” [16] and “Moon” [17]. 

In the “Transpositions” test students are to swap figures in their slots thus their positions 
would fit the positions of numbers in the template (see Fig. 1). Students have to solve tasks 
mentally – they are restricted from taking any notes, except for writing an answer. They 
have to take one, two or even three steps to reach the answer. 
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Fig. 1. “Transpositions”, Task 4. Reach the positions in the template in two steps. 

 
There are three groups of tasks, which were designed to evaluate three initial 

competencies. The first set aims to assess the quality of reflection: how does a student 
extract the solution patterns from the tasks? The key task here is to compare the tasks 
solved. The second set of tasks aims to evaluate analysis: these tasks differ from the starting 
set and demand to adapt the solution pattern to new conditions. The third group of tasks is 
aimed to assess the ability to plan: these tasks demand tricky transpositions or the result is 
to be achieved in three steps. 

Students’ performance in these three sets were then evaluated by experts, who attributed 
patterns of performance within each set of tasks to three levels of the corresponding 
competency: “0”– the competency is not formed; “1”– the competency is performed 
“formally”, it is guided with external, irrelevant characteristics; “2” – means, that students 
employ “theoretical” way of solving problems (extracting essential characteristics of the 
objects).  

“Moon” test contains a text and a series of tasks referring to it. The text describes 
“moon dial” – an instrument, which is totally new for students (Fig.2). It is designed to 
“count” weeks within a month (for example, weeks that passed, or weeks left). The text 
contained hints and direct references on how to use them. Five tasks, designed to evaluate 
model-assimilation, appealed to the moon-dial explicitly (“Show new moon on the moon-
dial, please”). The instruction for the moon dial was to be extracted from the text. There 
was also a set of three tasks, which referred to the model implicitly: “Draw the moon as it 
would look like three weeks before full moon” – these tasks were to evaluate model-
application. Students could solve them only using the moon dial, but the instruction did not 
demand to use it directly.  

 
 

Fig. 2. The model, introduced in the “Moon” test. 

Sample characteristics: 204 students (5th grade, 11–12 years old) from two urban 
schools participated in the study. 

EM1: “Activity-oriented” Educational media (the school is working after the 
Developmental Curricula) – 63 students. 

EM2: “Knowledge-oriented” Educational media (the school is working after 
“traditional” curricula) – 141 students. 
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3 Results 
Figure 3 demonstrates the comparison of students’ performance in two groups according to 
the three primary competencies, diagnosed in “Transposition” test. 

 
Fig. 3. The comparison of the quality of three primary competencies across two types of educational 
media (according to the expert evaluation of students’ performance). 

Differences were analyzed with Mann Whitney test: they appeared to be significant 
(р<0.01) in Reflection and Analysis (Ur= 643 and Uа= 619 accordingly). Students from the 
“activity-and-content oriented” media also performed better in the tasks concerning 
planning competency, but the difference is not significant (Uп=819; р=0.141). 

For the “Moon” test we performed the analysis of the test score reliability. Cronbach's 
alpha for the model-acquisition tasks (0.703) and for model-application tasks (0.711) 
allows us to use total score of the whole set of tasks to assess corresponding competencies. 

Table 1. Comparison of modelling skills between students from two educational media. Percent 
of successfully accomplished tasks. 

 model-acquisition model-application 
EM 1 62% 52% 
EM 2 17% 11% 

 р<0.01 р<0.05 

The results of the “Moon” test in the Table 1 also show, that students from “activity-
and-content oriented” educational media performed better than students from “knowledge 
oriented” educational media in both aspects: model-acquisition and model-application. 

4 Discussion  
The significant difference in cognitive primary competencies (reflection, analysis, model-
acquisition and model-application) of 5th-graders supports our major hypothesis, that the 
formation of primary competencies depends on the type of the educational media. 

The comparison of the level of cognitive competencies demonstrated by students from 
two different educational media shows, that most students from “content-and-activity 

4

SHS Web of Conferences 98, 01011 (2021) https://doi.org/10.1051/shsconf/20219801011
Education and City 2020



 

 

3 Results 
Figure 3 demonstrates the comparison of students’ performance in two groups according to 
the three primary competencies, diagnosed in “Transposition” test. 

 
Fig. 3. The comparison of the quality of three primary competencies across two types of educational 
media (according to the expert evaluation of students’ performance). 

Differences were analyzed with Mann Whitney test: they appeared to be significant 
(р<0.01) in Reflection and Analysis (Ur= 643 and Uа= 619 accordingly). Students from the 
“activity-and-content oriented” media also performed better in the tasks concerning 
planning competency, but the difference is not significant (Uп=819; р=0.141). 

For the “Moon” test we performed the analysis of the test score reliability. Cronbach's 
alpha for the model-acquisition tasks (0.703) and for model-application tasks (0.711) 
allows us to use total score of the whole set of tasks to assess corresponding competencies. 

Table 1. Comparison of modelling skills between students from two educational media. Percent 
of successfully accomplished tasks. 

 model-acquisition model-application 
EM 1 62% 52% 
EM 2 17% 11% 

 р<0.01 р<0.05 

The results of the “Moon” test in the Table 1 also show, that students from “activity-
and-content oriented” educational media performed better than students from “knowledge 
oriented” educational media in both aspects: model-acquisition and model-application. 

4 Discussion  
The significant difference in cognitive primary competencies (reflection, analysis, model-
acquisition and model-application) of 5th-graders supports our major hypothesis, that the 
formation of primary competencies depends on the type of the educational media. 

The comparison of the level of cognitive competencies demonstrated by students from 
two different educational media shows, that most students from “content-and-activity 

 

 

oriented” media extract the pattern of solution based on the formal characteristics, whereas 
students from “knowledge oriented” media often fail to extract any pattern. The ability to 
analyse the task is based on essential characteristics for students from EM1, and on formal 
characteristics for students from EM2. 

As we analyse the results of “Moon” test, we conclude, that in both samples 5th-graders 
perform better in the tasks that test how the model-mean is assimilated, than in the tasks, 
that refer to the model indirectly, but cannot be solved, if the model-mean is not used. 
Indeed, these assignments are considerably difficult for oral solution based on the 
information about moon phases. They demand using “Moon dial” consciously. This result 
was much expected. 

Yet further analysis convinced us, that the decrease in these two samples was of 
different nature. We have found, that the correlation between individual performance in the 
two sets (model-acquisition and model-application) was significant for EM1 group 
(Pearson's correlation coefficient = 0.417; р<0.01); and was not significant for EM2 group 
(Pearson's correlation coefficient = 0.307; р=0.053). This way the efficiency in model-
assimilation tasks did not lead students in “knowledge oriented” educational media to 
success in model application. In fact, their performance in the tasks of the second part is 
close to the probability to guess the answer. Thus, we can suggest, that for EM2 group 
students the “Moon dial” has not become a cultural mean for mediating orientation process 
even when it is treated correctly as an object.  

5 Conclusion  
Our results show significant differences in cognitive primary competencies of 5th-graders 
depending on the type of the educational media. We assume, that the “content-and-activity 
oriented” media provides for better results in terms of cognitive reflection, analysis, 
planning capacity, modelling skills. 

“Knowledge oriented” media is aimed at acquisition and mastering skills to solve 
problems according to problem-types – thus, students may appear to be more sufficient in 
standard tests, than students from “activity-and-content oriented” educational media. But 
initial competencies, which are considered nowadays to be essential, are thus left 
unattended – though they still can be acquired due to personal students’ (and their family’s) 
efforts. At the same time providing complete and sound orientation basis is the basic 
principle for “activity-and-content oriented” educational media.  

Moreover, whether a student has come upon adequate orientation or invents some 
“round-about” way, cannot be diagnosed by usual written tests with the same typical tasks. 
However, when students face new types of problems and new topics, those, who relied on 
“round-about” ways, have to invent new techniques. With every step in education it 
becomes more difficult. Meanwhile, those students, who have acquired adequate orientation 
basis, are more likely to be sufficient when the circumstances change. They need to adjust 
the acquired means of orientation, but the circumstances do not appear totally new for 
them. And even if they do, the previous experience of conscious working mediated with 
cultural means, may help. These two aspects – general orientation basis for some domain 
and a general attitude to learning – comprise cognitive meta-subject results and need to be 
addressed in future studies.  

Creating educational media that would scaffold formation of primary competencies is 
still a challenge and a beacon for educators, psychologists and curriculum designers. We 
assume, that “activity-and-content oriented” media, devised within the Developmental 
Instruction, is the first step in this direction.  
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