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Abstract— The present study is devoted to the analysis of the
situation emerging in Uzbekistan classes teaching English as a
foreign language on the level of higher education in connection
with the modernization of assessment procedures. The research
aims at defining the problems occurring in assessment systems,
analysis of the reasons that lead to this situation, and suggestion
of possible solution to them. In the course of experiment different
approaches were suggested to the appraisal of knowledge,
obtained as learning outcomes and skills, developed as a result of
application of the acquired knowledge. The experimental design,
basing on four principal stages of monitoring (informational,
diagnostic, comparative, and prognostic) proved the inability of
the students to employ higher cognitive skills in the process of
finding solutions to the problems stated as revised test
assignments.
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I. REVIEW

Assessment is an inseparable part of educational cycle,
which do not only confirm the learning outcome, but also
presents some other functions, like motivation for further
improvement for students (Boud 2000; Fletcher et. all 2012)
or promotion of redesigning the structure and materials of
the course for teachers. These key moments should lay the
foundation for the elaboration of proper assessment in
Uzbekistan, because Uzbekistan inherited some traditions in
educational sphere from Soviet times, being a country of
former Soviet Union. We are not intended to criticize the
whole OId Soviet school, though some of the problems still
exist. The principal challenge is the issues connected with
evaluation of study results that mostly need serious
reconsideration from the very beginning, the goal of
assessment, to the final point, which is the level of validity,
reliability, and transparency of the assessment results.
Nowadays, Uzbekistan is in a very high progress in all
spheres, including economic, infrastructural, cultural, and
social sides. The peculiar attention is paid to the reforms in
education, especially the issues connected to the learning
foreign languages. The sphere of learning languages is
highly supported by the government as Uzbekistan is
opened to the global society and speaking a foreign
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language is an essential component of mutual understanding
between countries. Therefore, in spite of the fact that many
innovations, like new teaching methods, were introduced
into the process of teaching and learning English, in
particular, the assessment process still needs serious
improvement. Two urgent problems are observed here
within the learning English in higher educational
establishments: the distinction of appraisal approaches to
knowledge and skills, which results in lack of formative
approaches to assessment process in EFL classes and
scoring system itself. The importance of differentiating
knowledge and skills was critically discussed in previous
researches (Boruff and Harrison 2018, Bahar-Ozvaris et al.
2004). However, there are still some blank spots for the
embedment of diversity in this direction concerning English
language acquisition, because the variability of appraisal
procedures may lead to the increase of effectiveness of the
learning process on the whole (Race 2009; Ramsden 2003).

Il. CASE STUDY/ STUDY

Taking into consideration the specificity of teaching
English process, it is very difficult to subdivide knowledge
and skills one from another as initially it is impossible to
develop language skills without knowledge component.
However, some modern approaches to teaching languages,
like communicative approach, assume developing practical
language skills without paying much attention to learning
theory, like grammar rules or lexical combination
regulations. Such approaches are mostly based on Krashen’s
natural approach to second language acquisition (Krashen
1987, Krashen 1988) Consequently, developing this idea we
should clarify the understanding of the concept knowledge
applied in our research. Collins free online English
dictionary presents the following definition: ‘Knowledge is
information and understanding about a subject which a
person has, or which all people have’. While Dictionary by
Merriam-Webster suggests more variable interpretations of
this concept:

‘la(l): the fact or condition of knowing something with
familiarity gained through experience or association; (2):
acquaintance with or understanding of a science, art, or
technique; b(1): the fact or condition of being aware of
something; (2): the range of one's information or
understanding; c: the circumstance or condition of
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apprehending truth or fact through reasoning ; d: the fact or
condition of having information or of being learned; 2a: the
sum of what is known : the body of truth, information, and
principles acquired by humankind; b archaic : a branch of
learning’. (https://www.merriam-
webster.com/dictionary/knowledge)

Business Dictionary emphasizing the result of human
thinking activity from the process of ‘understanding that
germinates from combination of data, information,
experience, and individual interpretation... In an
organizational context, knowledge is the sum of what is
known and resides in the intelligence and the competence of
people’ supports the definition by philosophic views
bringing the citations by prominent philosophers:

“Things that are held to be true in a given context and that
drive us to action if there were no impediments’ (Andre
Boudreau); ‘Capacity to act’ (Karl Sweiby); ‘Justified true
belief that increases an entity's capacity for effective action
(Nonaka and Takeuchi); ‘The perception of the agreement
or disagreement of two ideas’ (John Locke).
(http://www.businessdictionary.com/definition/knowledge.h
tml)

Within the observation of these definitions, we can
feature the similar interpretations comprising different
meanings, from understanding the information to the
application of it (“experience”, “competence”). However, in
our opinion, in the process of language acquisition the
differentiation between knowledge and skills should be as it
may influence on the approaches to assessment techniques.
Therefore, the present research is based on the specification
of knowledge as a scope of information, regularities,
theories understood and remembered in the process of
learning; while skills will be defined as a set of practical
knacks or habits developed from the acquired knowledge, in
other words, the ability to apply knowledge into real-life
situations.

The National Standards for learning foreign languages
were seriously redesigned after the Resolution PR-1875 “On
the measures of further improvements of teaching foreign
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languages” adopted on December 10, 2012. This resolution
gave a strong impetus to the reconsideration of the process
of teaching and learning foreign languages on the whole.
However, in spite of the multiple positive introductions of
new teaching methods improving this process, the problem
of assessment is still uncertain as some of the aspects of
assessment procedures are still unclear or undeveloped
properly. This fact inspired us to develop this issue as
assessment is not only verification of learning outcomes
(van de Watering et al. 2008) or challenge for further
development, but also a very fundamental driving force
from the assessment to learning (Khan, 2010). Nowadays it
is a fact that assessment presents a vital component of any
learning process, therefore, should be recognized as an
integral part of a teaching process (van de Watering et al.
2008; Brown et al. 1994; Gibbs 1999; Scouller 1998)
Besides, new approaches to the understanding of assessment
in its progress as differentiation of “assessment for learning”
and “assessment as learning” (Sadler 1989; Marshall and
Drummond 2006; Torrance 2007; Dann 2014) motivates us
to reconsider the process of assessment procedure in
Uzbekistan EFL classes.

1. SURVEY

The conducted research was based primarily on the
method of survey, which involved 20 teachers of the faculty
of the Department of Comparative Linguistics at the
National University of Uzbekistan and 350 students from
the second, third, and fourth courses of the same
department. We did not engage the first-year students as
they were still not completely involved in all assessment
procedures. During the experiment the teachers were asked
to fill in the questionnaires and answer the questions aiming
at revealing the situation with their deep understanding of
the assessment process and procedures in connection with
learning outcomes, redesigning instructions, motivation, and
further improvement of the courses (Table 1).
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Table 1. Sample of the questionnaire for teachers

A B C
Do you lecture or | Lecture Practical classes Both
conduct practical
lessons?
Are you satisfied with | Yes No Partly
the quality of assessment
procedures taken in your
classes?
Are you satisfied with | Yes No Partly
the  scoring  system
applied for evaluation?
Do you use both | Yes No I do not know about the
formative and summative difference between these
type of assessment? two types
Which techniques and | Only MC tests and | Open ended test and oral | Others (please, name
activities do you use in | essays interview particular techniques and
assessment procedures? activities)

How often do you have | 4 times per semester: 2 | Every lesson. At least | Depends on the course
assessment procedure in | current  controls, 1 | oral feedback is given

your classes? interim control, 1 final
control
Can the assessment | Yes, it is a good | No, it only ascertains the | I have never thought
procedure influence on | motivation and stimulus | learning outcome about it
the improvement of | for further progress
learning?
Can the assessment | Yes, teachers may | No, assessment is a || have never thought

procedure influence on | reconsider their lesson | procedure  only  for | about it
the  improvement of | plans and content basing | students, not for teachers
teaching? on the results of
assessment

The content of the questions was based on the traditional  control. The procedure of final control is usually taken in
structure of summative assessment procedure in higher  written form and by at least two teachers in the classroom.
educational establishments in Uzbekistan on linguistic Taking into consideration the reasonable commentary
specialties: every course includes two types of current suggested by Isaacs and Lamprianou (2018) who
controls, one or two interim control/s, and final control.  emphasized rare involvement of learners in policy decisions,
Total score is 100 points, of which 70% is given to current  the survey stage also included the students’ responses to the
and interim control and 30% is taken during final control. If ~ questionnaire basing on the existent conditions of
a student is not able to earn at least 39 point during current  educational system. (Table 2)
and interim controls, s/he will not be admitted to the final

Table 2. Sample of the questionnaire for students

A B C
Which course do you |2 3 4
study at?
Are you satisfied with the | Yes No Sometimes

assessment  procedures
applied in your courses?

Do you feel any | Yes No Do not see the difference
difference between between knowledge and
assessing knowledge and skills

skills?

Can assessment motivate | Yes No I have never thought
you to study better? about it

Would you like to | Yes No I don’t care

improve the assessment
procedures in your
courses?
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What is your favorite way | Oral Written I would prefer to have no
of assessment? assessment at all

Do you think feedback is | Yes No Have never thought about
important for you? it

The subjects were sorted out as theoretical and practical
courses. Theoretical disciplines included such subjects as
The History of the English Language, Comparative
Linguistics, Theoretical Grammar, Theoretical Phonetics,
Country Studies, Linguistics, Theory of Translation. Among
practical subjects were: Reading, Writing, Listening, and
Speaking classes.

IV. APPROACH

Supplementary methods were expert panel method (Nind
& Lewthwaite 2018), observation, statistical analysis, case
studies. The expert panel method suggested by Nind &
Lewthwaite (2018) was slightly adapted to the local reality:
the panel discussions were held in person every three weeks
with the participation of selected experts in the sphere of
EFL classes arguing the obtained results and further
suggestions. Observations were taken during two periods of
four months each (summer and winter sessions) which
included the monitoring of progressive or regressive results
from the point of controlling material learning acquisition
(the level of knowledge) and mastering practical skills (the
level of skills) including the effectiveness of both formative
and summative assessment. The method of case studies was
used to introduce the experimental techniques of assessment
which were not used before at these university courses. The
introduction of new assessment methods like “doing it”
exam, essay plans, or field reports allowed teachers to
control development of English-speaking skills in certain
spheres of science or technology. The method of multiple-
choice questions was also improved by the reconsideration
of questions with accent shift from knowledge-check into
practical application skills. In the process of analysis, the
washback effect was also considered as it ‘refers to the
extent to which the introduction and use of a test influences
language teachers and learners to do things they would not
otherwise do that promote or inhibit language learning’
(Messick 1996, p. 241). As it was revealed, the problem of
washback effect was not seriously taken into consideration
during EFL classes assessment before.
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Concerning the ways of monitoring, the following
methods, basing on the methodology presented by
Zvonnikov and Chelishkova (2013), were applied:

Informational monitoring, which included collection,
accumulation, analysis, structuring, and interpretation of the
data basing on the stating character, but not on the
prognostic basis.

. Diagnostic monitoring, aiming at definition of the
level of acquisition of learning materials in accordance with
curricula and syllabi recommended for certain course for
each specialty.

. Comparative monitoring, which was defined by a
specific data analysis including the quantitative comparison
of results obtained during the assessment procedures.

. Prognostic monitoring, intended for revelation and
assumptions of both positive and negative tendencies in the
development of assessment tasks and procedures.

V. RESULTS

The conducted analysis proved the main concern of the
authors about existed problems in assessment system of EFL
classes in Uzbekistan tertiary education. The primary
solicitude was connected to the way of appraisal and
teachers’ indifference to the application of formative
assessment as well as different approaches to evaluation of
knowledge and skills. According to the collected data, only
10 % of teachers at the Department of Comparative
Linguistics use formative assessment in their EFL classes,
while the majority (80%) either do not know about this type
of assessment procedure or use it somehow without paying
attention to its importance. (Figure 1) Here we should again
emphasize that formative assessment is not traditionally or
widely used in EFL classes in Uzbekistan higher educational
establishments. The principle form of evaluation students’
knowledge (mostly) and skills (less) is summative
assessment that influence on the attestation and finally on
the administrative admission for further continuation of the
study, obtaining scholarship or diploma.
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results of the questionarries for teachers

Can the assessment procedure influence on the
improvement of teaching?

Can the assessment procedure influence on the
improvement of learning?

How often do you have assessment procedure in
your classes?

Which techniques and activities do you use in
assessment procedures?

Do you use both formative and summative type of
assessment?

Are you satisfied with the scoring system applied for
evaluation?

Are you satisfied with the quality of assessment
procedures taken in your classes?

16 W B

Do you lecture or conduct practical lessons? 1— 14

0

2 4 6 8 10 12 14 16 18 20

Figure 1. Results of the questionnaires for teachers.

Another moment that also concerns us in this situation is
that most teachers are not completely satisfied with the
forms, methods, or ways of assessment procedures they
embed in their classes. The survey illustrates rather high
level of teachers who want to change the situation. After
several workshops presented by the leading experts and
panel discussions the majority of teachers were inspired by
the implication of new methods of appraisal techniques, as
well as the evaluation of the assignments as well. Moreover,
the experiment revealed the necessity of differentiating the
approaches to assessment of knowledge and skills, because
standard multiple choice questions did not satisfy the
appraisal of the level of application of obtained knowledge.
On the other hand, the elaboration of the tests used in
practice corroborated the effectiveness of MCQ-tests,
however, they should be created with the shifted accent:
from knowledge to skills. For example:

Standard test (ST)

Amelioration is ...

a) a process through which
one sound becomes more
like another in its
environment

b) the term used when a
word  ‘“rises” in  its
linguistic or social status

¢) occurs only sporadically
in individual words

Revised test (RT)

Find the example of
amelioration in the
following lines:

a) silly: ‘blessed” —
‘clean, simple’ — ‘stupid’
b) queen:  ‘woman’
—  ‘noble woman’ —
‘female monarch’

c) help: ‘holp> —

‘holpen’ — ‘helped’

The first column illustrates the “knowledge-test”, where
the students need mostly rote learning. In other words, this
type covers cognitive domain including such levels as
understanding and, mostly, remembering. However, it does
not reflect the degree of analysis or application referring to
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the development of higher cognitive skills. Therefore, the
main goal of assessing mastered skills can be checked
through the questions which refer to the evaluation, analysis,
and application, according to the Bloom’s Taxonomy
(Bloom, 1956). In this way, the question from the second
column demonstrates the necessity of understanding the core
of the term and ability to apply it in practice. Such revision
helped the teachers to reconsider their tasks and develop the
MCQ tasks based on the appraisal of skills, not only
knowledge.

On the other hand, the other side of the experiment, the
students, were also not ready for the embedment of new
types of assessment. (Figure 2)
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results of the questionnaire for students

Do you think feedback is important for you?

What is your favorite way of assessment?

Would you like to improve the assessment procedures
in your courses?

Can assessment motivate you to study better?

Do you feel any difference between assessing
knowledge and skills?

Are you satisfied with the assessment procedures
applied in your courses?

Which course do you study at?

0 50

e
Ry 14
e 17
H 165
ﬁ 214

94

e
[ R

100 150 200 250 300

C HB WA

Figure 2. Results of the questionnaires for students.

Besides, according to the informational monitoring, have
never thought about the importance of the assessment, or,
using the terminology of Marshall and Drummond (2006)
assessment for learning or, according to the terminology by
Dann (2014) assessment as learning. However, the
conducted survey showed that most of the students consider
the role of feedback to be important, which certainly proves
the fact that assessment results may influence on their
understanding of the efficiency of assessment as an
integrated part of learning process on the whole.

The third stage of the conducted experiment included the
comparison of the results taken with standard procedure and
experimental tasks. The analysis showed that on some
theoretical subjects students were not ready to apply their
knowledge: having answered rather well on the “knowledge-
test” (ST), some of them failed the “skills-diagnostic
test’(RT). The lowest passing rate was observed at the
courses “The History of the English Language”,
“Comparative Typology”, and “Theoretical Grammar of the
English Language”. (Table 3)

Table 3. Comparative results of traditional and experimental assignments

Subject Number of | ST RT Highest Lowest p-value
students (%) (%) passing rate | passing rate

(%) (%)

ST |RT |ST |RT |[ST |[RT
Theoretical courses
Theory of | 100 96 81 98 86 55 42 0.78 | 0.66
translation
Comparative | 100 73 38 86 52 44 18 0.68 | 0.28
typology
Theoretical 100 88 36 90 62 48 16 0.65 | 0.32
grammar
History of the | 100 80 42 86 62 54 22 046 | 0.34
English
language
Theoretical 100 83 76 88 78 62 55 0.72 | 0.64
phonetics
Country study | 150 90 86 92 88 68 76 0.72 | 0.54
Linguistics 150 78 63 82 66 68 54 0.60 | 0.42
Practical disciplines
Listening 350 78 72 86 80 56 48 0.72 | 0.56
Reading 350 80 64 82 76 55 42 0.66 | 0.42
Writing 350 86 72 90 76 56 40 0.48 | 0.32
Speaking 350 90 86 92 90 56 42 -
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In comparison with the practical disciplines, which are
aimed at developing practical language skills, the situation
was much better: it proves the fact that practical disciplines
are more skills-developing oriented. In this concern we must
emphasize once again the importance of correlation between
theory and its implication into real-life situations that claims
for the reconsiderations of lesson plans and teaching
methods, clarification and specification of learning
objectives, and revising the materials of the courses.
However, the main result of the conducted experiment
highlights an urgent necessity to change educational
paradigm basing on the new effective approaches to
assessment.

Concerning the practical disciplines, the situation was
more encouraging. Initially, the assignments were composed
more skill-oriented, however, the reading tasks firstly were
more aimed at checking the levels of understanding and
remembering the meaning of the words without
consideration of their contextual meaning from both lexical
and grammar point of view. The average passing score of
the revised tasks made up 64% in comparison with 80% of

ISSN: 2278-3075, Volume-9, Issue-1, November 2019

the standard test which illustrate the fact that students may
not be ready to apply their knowledge of the meanings of
some words within the frames of either combinability or
situational synonymy. The revised tasks presented the tests
with the estimation of contextual meaning and lexical-
grammatical combinability. Here we agree with the
statement by Frankenberg-Garcia (2018) that ‘lexical
knowledge is not about understanding words, but also about
employing words in context’ (p. 101).

The following prognostic stage assumed the analysis of
advantages and drawbacks of the applied assignments
succeeded by experimental tasks. According to the results
obtained at the previous stage, not all the tasks were
successfully applied in the course of the experiment, though
they helped to reveal serious problems in the process of
preparation as well as lecturing and served as a stimulus for
reconsideration of learning procedures on the whole. After
several panel discussions with experts as well as students’
opinion poll, the most appropriate types of appraisal
assignment were agreed as MCQ (4 options, with p-value
.62), concept maps, problem sheets (Table 4).

Table 4. Comparison of assessment methods’ results in theoretical courses
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Method Recommended discipline Teachers’ Students’ Efficiency
preferences preferences (%)
(%) (%)

Theoretical courses

MCQ Comparative Typology 82 91 62
Theoretical Grammar 86
Theoretical Phonetics 88
Country Study 72
History of the English Language 68

Concept Map Theory of Translation 92 84 78
Theoretical Grammar 82
Theoretical Phonetics 80
Linguistics 76
Comparative Typology 86

Problem Sheet Comparative Typology 90 78 76
Linguistics 72
Theory of Translation 80

Discussion Comparative Typology 92 62 38
Theoretical Grammar 80
Theoretical Phonetics 72
History of the English Language 32
Country Study 68
Linguistics 44
Theory of Translation 76

Short Answer Question Theoretical Grammar 86 73 82
Theoretical Phonetics 76
History of the English Language 48
Linguistics 53

Seen exams Comparative Typology 78 70 63
Theoretical Grammar 76
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Theoretical Phonetics 72
History of the English Language 80
Country Study 86
Linguistics 68
Theory of Translation 86
Designing learning | Theory of Translation 82 60 90
materials History of the English Language 78
Country Studies 80

The most perspective assessment procedures for practical
disciplines were recognized case studies, essays/essay plans,
open-ended questions, presentations, portfolio. The same

type of assessment methods was also mostly preferred by
the students (Table 5).

Table 5. Comparison of assessment methods’ results in practical disciplines

Method Recommended Teachers’ Students’ Efficiency (%)
discipline preferences (%) preferences (%)
Practical disciplines
Case studies Writing 90 82 82
Speaking 84
Essays Writing 74 78 86
Essay plans Writing 82 84 80
Open-ended questions | Listening 94 76 64
Speaking 78
Writing 76
Reading 82
Presentations Speaking 94 88 82
Portfolio Writing 87 73 86
Speaking 88
Designing learning | Listening 83 56 73
materials Speaking 78
Writing 60
Reading 58
Discussion Speaking 96 42 80
Exit slips Listening 94 57 38
Speaking 87
Writing 64
Reading 71

The students’ assessment preferences (van de Watering
2008) were also analyzed here, though at this stage the
correlation between preferences and perception was not
ostensible. The explanation also lies within the necessity of
changing the attitude towards assessment procedures on the
whole from both teachers’ and students’ perspectives.

VI. ANALYSIS

However, the obtained results illustrate a significant
positive correlation between the level of efficiency and
teachers” and students’ preferences in the choice of
assessment method. Moreover, accessory goal of the
experiment was achieved: the students’ attitude to the
assessment procedure was changed from ordinary scoring
procedure reflected by the summative assessment into
comprehension of formative assessment and its side
functions, like motivation and differentiation between
improvement of knowledge and developing skills.
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In this concern the washback effect was also evaluated.
Having analyzed the highest and lowest passing rates
several conclusions were made:

. Theoretical disciplines aiming at developing
knowledge and, therefore, mostly using testing practice as
an assessment tool need serious reconsideration in both
direction: changing of assessment procedures and
developing of the skills, which help students to apply the
knowledge into solution to real-life tasks.

. Learning objectives need to be revised and shifted
to developing higher cognitive skills.

. The materials for practical disciplines may be more
skills-oriented: students should be able to identify the
contextual meaning of the words and word-combinations
from both grammar and lexical point of view, in other
words, they need master their skills on the level of synthesis,
application, and creation/
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o The assessment procedures must be clarified in
recommendations given in the National Standards for
learning foreign languages reflecting the objectives of each
disciplined stated in the curricula.

VI1. DISCUSSION.

During the recent years the educational paradigm in the
sphere of learning foreign languages in Uzbekistan has
changed seriously. However, despite multiple innovative
technologies introduced in this sphere some urgent problems
still exist. The major challenge here is assessment
procedures which have many blank spots in both directions:
the procedure itself (including the variety of assignments
and tasks, introduction of different approaches to evaluation
of knowledge and skills, psychometric parameters of tasks)
and the functions of assessment (formative types of
assessment aiming at monitoring, motivating, and improving
learning outcomes). We do not strongly assert that there is
no understanding of formative assessment procedures in
Uzbekistan: there are a number of researches done in this
field (Radjabova 2018; Author 2018; Toshpulatova 2015).
Nevertheless, traditional approaches do not mostly engage
this type or pay insufficient attention to it.

VI INVESTIGATION

According to the obtained results, the following picture
was displayed: the students, as well as some teachers, were
not ready to introduced changes. Having successfully passed
through standard test evaluating the level of learned material
(dealing with the levels of understanding and remembering),
it was a serious concern for them to apply this knowledge
into practice effecting on the higher cognitive levels. The
other side of this problem was presented by the teachers
who could not completely understand the correlation
between appraisal of knowledge and skills as well as their
developing in the courses and in this way having their
students be ready to such kind of assessment procedures. In
other words, the deepening of learning procedures with
emphasizing the practical skills developed in each section
may produce better results illustrating the ability of students
apply their knowledge into practice. Therefore, a serious
reconsideration of the existing assessment procedures, as
well as the assignments themselves should be undertaken in
EFL classes in higher educational establishments in
Uzbekistan.

IX. COMPARISON

Besides, the washback effect is not still discussed widely,
though it logically leads to the defining the problems of test
validity in terms of social impacts of test application as well
as the significance of correct interpretation of the test results
(Brown, 2002). Moreover, according to Brown (2002)
‘Washback, whether it is positive or negative, can be a
potential boon or threat to language teaching curriculum
(broadly defined) because, through washback, a test can
steer a curriculum in one direction or another (in terms of
teaching, course content, course characteristics, and/or class
time) either with or against the better judgment of the
administrators, teachers, students, parents, etc.” (p.11) Some
researches also consider washback effect as an inseparable
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part of test-validity suggesting the term “washback validity”
(Morrow 1986). Present research displayed the serious
positive washback effect as a result of applied procedures.
Undoubtedly, the conclusions that were made may serve as
a basis for reconsideration of not only each subject included
into curriculum, but also for the revision of the approaches
to assessment in EFL classes on the whole. However, the
washback effect was not the principal or even the minor
goal of this study. That is the factor that should also be
included into the analysis of the assessment environment in
Uzbekistan higher educational establishments, which may
be further developed in other researches.
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