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Introduction

The important component of the
educational process in a higher school is a
feedback between the student and the teacher,
which provide a control of student’s activity
and give the opportunity of their correction.
The feedbacks, proposed by B. E Skinner
[11] (as a part of the operant behavior), have
the opened form, unlike the programmed
instructions, proposed by N. Crowder, with
closed form [8].

The feedbacks, proposed by B. F. Skinner
and N. Crowder, were used in a pedagogical
system consisting of two components —
the teacher and the student [3], but the
development of information technologies
changed the structure of this pedagogical
system,  namely:  supplemented  the
pedagogical system by third component — a
computer. The appearance of new component
in the pedagogical system significantly
affected forms of feedbacks.

The appearance of e-learning platforms,
of which one of the most widespread is
MOODLE [12], created the conditions
for the development of new control and
correction methods in the educational
activity management of students.

The aim of the article consists of the
presentation of the new model of feedbacks
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construction and its practical examples,
which have been developed for control
and correction of student’s knowledge in
e-learning platform MOODLE.

The methodology of the feedback
construction

The development of the information society
changed the scientific knowledge in a way in
which linear thinking was replaced by non
linear thinking [9]. These changes affected
pedagogics and management of students’
educational activity process where nonlinear
thinking approach found its reflection
respectively. The linear algorithm consisted
of algorithmic steps carried out one after
another; the nonlinear algorithm contains,
apart of a linear steps’ set, a set of additional
educational information. This additional
educational information can be used by
student in a case if he (or she) demands the
help while performing on the algorithmic
step. The nonlinear algorithm may be realized
in two ways: with use of a hypertext [1; 6] or
with use of e-learning platform [2; 5].

E-learning platform MOODLE gives
the opportunities allowing the addition
of nonlinear algorithms with one essential
element — the feedback between an
educational environment and the student.
This new type of feedbacks differs from
feedbacks described by B.F. Skinner and
N. Crowder. The feedbacks in e-learning
platform MOODLE, which we will describe,
are more flexible, they are capable to satisfy
students with various cognitive requirements
and capabilities.

Let’s consider the principle of nonlinear
algorithm flowchart creation.

The flowchart of an algorithm is a graph
which has the tops [10] presented in fig.1.
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Fig. 1. The types of tops in flowcharts
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The functional top is represented on fig. 1 A
and it’s used for function representation f: X Y.
The predicate top is represented on fig. 1 B and
it’s used for predicate representation: X {7,
F}. The predicate top transfers the algorithm
to the one of its branches. The connecting top
is represented on fig. 1 C — it bounds two
branches to the common top.

Special forms of flowcharts are the
structural flowcharts. The structural flowchart
consists of four elementary schemes [7] which
are represented on fig. 2.

The Boolean expression, which can
accept value of 0 or 1, is designated as B on
fig. 2. Program operators (procedures) are
designated as S1 and S2 (fig.2).
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Fig. 2. The structural flowcharts

The flowcharts represented on fig.2, are
called structures of program control. The scheme
represented on fig. 2A, is called composition.
The scheme represented on fig. 2B, is called
choice or alternative. The schemes represented
on fig. 2C, 2D, are called iterations.

The first feature of four program control

structures consists of the one entrance and one
exit, therefore each flowchart formed by these
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structures has one entrance and one exit. The
second feature of structural algorithms is that
flowchart has a tree structure.

Let’s construct the flowchart of educational
activity algorithm with use of e-learning
platform MOODLE and compare it with
types of structural flowcharts.

The creation of the task solution algorithm
consists of algorithmic steps s, s,, ... , s, ; these
steps form the set § = {s} of linear algorithm.

The nonlinear algorithm has an additional
set T'= {¢} of theoretical modules, which can be
activated in the process of task solution. The set
of hypertext comments AC = {ac} and the set of
text comments IC = {ic} are created as well.

The association of sets S, T, AC, IC forms
the main didactic field GF of the nonlinear
algorithm of the task solution:

GF=SUTUACUIC 1)

Ea element of the set GF = {gf} is a didactic
unit which contains i element of the set S : s,,
j*element of the set T': L, i™" element of the set
AC: ac,, i" element of the set IC: ic,:

gfi=1s, ¢, ac,ic} 2)
The elements gf, of the set GFcan be created
by standard tools of MOODLE platform.

Two types of administrative buttons are
created for management of logical transitions
from one algorithmic step to another and for
organization of feedbacks between e-learning
platform and student. These buttons are
united in two sets: K7 = {k7} and K2 = {k2}.
The button united in the set K1 informs the
student that the task of the algorithmic step
was performed correctly. The button united in
the set K2 informs the student that the task of
the algorithmic step was performed incorrectly.
The association of sets K7, K2 is an additional
didactic field of nonlinear task solution.

AF=K1UK?2 (3)

Each element of the set AF = {afi} is the
didactic unit that contains the i element of
the set K7: k7, i" element of the set K2:k2i:

af, = {k1,k2} (4)
E-learning platform MOODLE has no

standard tools for creation of additional
didactic field for nonlinear algorithm of

task solution. However, the open key allows
creating the additional program modules we
used for creation of the additional didactic field
(AF) in JavaScript programming language.

The fragment of nonlinear algorithm flowchart
with the sets stated above is shown on fig. 3.

The comparison of the flowchart represented
on fig. 3 with flowcharts of structural
algorithms testifies that the algorithm of
nonlinear programming is structural. The
feature of nonlinear programming algorithm is
that the appeal to j* of the theoretical module
takes place on i step of the algorithm.

It should be noted that the set of theoretical
modules is not a subprogram, because the
subprogram works according to the same
algorithm, but with different values of variables.

Thus, the additional information row
turns algorithm of educational activity
programming into nonlinear algorithm in
both didactic and programming theories.

Fig. 3. The fragment of the algorithm for
the new model of feedbakes between student
and e-learning platform MOODLE
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We can understand the difference between
linear algorithm and nonlinear algorithm of
new model of feedbacks with use the figures
4and 5.

Step-19
v i=i+19
Step-29 »  Subroutineq
J
v
Step-39

Fig. 4. The flowchart of linear algorithm
with subroutine
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Fig. 5. The scheme of work of new model
feedbacks algorithm in e-learning platform
MOODLE: on left in cases A, B are steps of
algorithm, on right are modules of theoretical
information for the solving of the task

We see from fig. 4 the subroutine works at
new parameters of a variable, for example, at
i=i+1. The fig. 5 shows the different modes
of operation in the new model feedbacks: we
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see these modes are not linear character. The
move of work depends from the knowledge
of the student: for example, in case A the
student needs for solving of the step 1 in the
knowledge from the module 3, in the case 3
other student needs for solving of the step
1 in the knowledge from the module 2. In
this sense, the nature of the operation of the
algorithm is nonlinear.

The examples of Java scripts, which were
written for the algorithm of the new feedbacks
model by O. Vetchynkin, are presented on fig.
6,7.

<h2 class="div_container”id="my_div” style=“display: block;"><strong><span

style= “font-size: small;"></span><strong=<strong><span style=“font-size:
small;"><a ref="#inline1™ id=“various1”>The answer is wrong. Read Section
1.5</a>, drawing attention to the parallel connection of capacitors

</span></strong></h2>

Fig. 6. Java script for the programming of
the comment to wrong solution of the step of
the task

<p style= “text-align: justify; text-indent: 20px; margin: Opx;"><strong><span
style=“font-size: small: font-family:arial.helvetica sans-serif;"</span></strong>
<p style="text-align:right;"><strong><span style="font-size:small;><input

onclick="LocFunc()” type=‘button” value="“Goto task"/></span></strong></p>

Fig. 7. Java script for the programming of
the button “Go to task”

Results and Discussion
Let’s show the example of feedbacks in
e-learning platform MOODLE which were
built according to the proposed methodology.
The condition of the problem. Find the
capacity of the electrical circuit, if C1=15 pF,
C2-45 pF, C3=20 pF (fig. 8).
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Fig. 8. The electrical circuit with capacitors.

Let’s consider the solution of this problem
according to the algorithmic approach
proposed by L. Landa [4]. The problem’s
algorithm consists of three steps. Each step is




Jormed as a test question in e-learning platform
MOODLE.

Step 1. Find the total capacity C12 (in pF)
of parallel-connected capasitors C1, C2.

Step 2. Select the electrical circuit which is
equivalent to the electrical circuit within the
problem’s condition (fig. 9).

Cc129
4”*
I
A

C31

C129 34

[

A B
Fig. 9. Electrical circuits, one of which is
equivalent to the electrical circuit within the
problem’s condition

Step 3. What is the total capacity C (in pF)
of the circuit?

The e-learning platform offers 2 types
of help at each step of the algorithm if the
student is enable to correctly answer the
test question. Let’s consider, for example, the
help to step 1. The next comment appears on
the screen, if student gave the wrong answer
to the test question 1: «The answer is wrong.
Read Section 1.5, drawing attention to the
parallel connection of capacitors».

This comment consists of two parts. The
first part in italics is hyperactive, unlike the
second part which is not neither in italics
nor hyperactive. The student which has
sufficient information in the second part of
the comment returns to the previous step.
The student who didn’t form the concept of
the “parallel connected capacitors” discloses
hyperactive part of the comments, forms

JIITEPATVPA

appropriate concepts and then answer the
question. The level of the help provided by
e-learning platform to student is determined
by student’s profile of knowledge and his level
of cognitive ability.

It should be noted that e-learning platform
MOODLE, as opposed to B. E Skinner’s
and N. Crowder’s tests, provides more
opportunities for answers forms choice. In
the example for step 1 and step 3 the answer
form “calculated” is the most advisable. Thus,
the use of multiple choice answer form, which
was the pretext for Crowder’s tests critics, is
reduced to a minimum.

Conclusion

Such feedbacks simultaneously perform
two functions: they control the student’s
knowledge and automatically adjust it.

The feature of these feedbacks is the lack of
direct contact between student and lecturer.
This contact is still present, but in indirect
form. The indirect contact between student
and lecturer takes place in two stages —
during formulation of the problem and while
development of learning activities algorithms.
The second stage is characterized by lecturer-
student relation, when lecturer is analyzing
knowledge profile of each student, which
the e-learning platform builds automatically
based on the student’s answers.

The work was performed as part of
scientific research ,Methodical basics for
creating of new generation textbooks", which
was financed by Ministry of Education and
Science of Ukraine (registration number
0111U002506).
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