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Abstract. The recent paper describes carrying out computsed testing
examination in the English language at the Distgdwe-Testing Cluster — DeTC.
The aim of this work is finding solutions for thatamatic generation of English
language test questions, which are automaticagssed as well. Proposed is a
method for parameterization of English language tpgestions of the types
dichotomy and multiple-choice. An example of parterigation and the resulting
automatic generation of a number of equivalentdasstions is provided.
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1. Introduction

English language teaching is conducted at all fewdl school education in
Bulgaria (primary, secondary, high school), at ensities and at different
educational centers, specialized in language trgird large number of institutions
in the field of education and business require difimate for English language
proficiency when applying for studying or employrh¢h3]. At the same time, an
increasing number of countries now require adultgremts to demonstrate
proficiency in the language of the host countryobefgranting residence, work
permits or citizenship and a language test may bégaiory [12]. These
considerations give perception of the large scélErmlish language education in
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school, as well as during preparations for passewjficate exams, such as FCE
(First Certificate in English), CAE (Certificate iMdvanced English), CPE
(Certificate of Proficiency in English), TOEFL (Ttesf English as a Foreign
Language), SAT (Scholastic Assessment Test), IEL(Ti@ernational English
Language Testing System), etc.

Testing examination is one of the main instrumemiten evaluating various
language skills in English and it can be appliedmt stage of training — at entry
level, for intermediate control and as a final #sthe end of the training. Due to the
large number of learners and the multiple testihgazh of them, the preparation of
a sufficient amount of different tests and theisessment is hard and time
consuming work. This is a prerequisite for seekingsibilities for intensification of
the process of testing and assessment.

The recent paper concerns the implementation ofpcben-based English
language testing examination at the Distributedestifig Cluster — DeTC. The
description of the architecture and functionalifyDeTC is beyond of the scope of
this paper and is discussed in a number of othbligations [6, 8, 9]. The aim of
this work is finding solutions for the automaticngeation of English language test
questions, which are automatically assessed as Wedposed is a method for
parameterization of English language test questmithe types dichotomy and
multiple-choice. An example of parameterization afdthe resulting automatic
generation of a number of equivalent test questi®psovided.

2. Automatic generation of English language test questions of the types
of dichotomy and multiple-choice with one or more correct answers

A main requirement of testing examination is thaikbility of a large set of
test questions in order to avoid cheating or thenoré&zation of answers. Creating
such a variety of test questions is a difficult aimde consuming process which
cannot be fully automated. A convenient facility fest authors is the developed in
DeTC specialized editor for defining parameterizediestions, which are
automatically assessed.

Examples of parameterization of test questionscooanting and physics, as
well as a description of the DeTC tools used fig flurpose, is given in [7,11]. The
approach applied in these cases comes down to atefimition of a single-
answer/multiple-choice question as a dynamic fype-tquestion. The body of the
parameterized question contains dynamic variabié®se values vary in a user-
defined range. Dynamic answers are described witlgpa (integer or real), a
formula for calculation and a method for comparisath the correct answer. The
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formula can contain only the already defined dymawariables, numeric constants
and arithmetic functions. Examples of parameteinmabf test questions in SQL are
presented in [10]. The questions are describedemplates that contain dynamic
variables for tables, fields and comparison opesafbhese templates define the text
content of the question and the answer. In [1] Bfjdare presented systems for
automatic generation and evaluation of individwlizexercises in programming
languages — respectively QuizPACK for proceduragpgmming in C and QuizJET
for object-oriented programming in Java. In [2]discussed the application of the
system QuizMap in the context of self-assessmeestipns for Java programming.
These systems are based on the parameterizatexeofises and questions, so that
each learner is provided with individualized prograing code and a free-type
guestion, which typically asks to predict the fimalue of a specific variable.

In this work we propose a method for parametedzatif English language test
questions of types dichotomy and multiple-choicthwine or more correct answers.
These are test questions connected with evaludéamers’ knowledge of the
lexical and grammatical structures that are methi@ text. Examples of such
questions are given below:

v’ Dichotomy:

Peters and Tucker informed the applicants that #swecessary to
enclose a photograph in their second letter. T/F

v" Multiple-choice
A multiple-choice/single-answer question for evélua of learners’
knowledge of the lexical structures met in the:text
The statue of the Happy Prince was much admireduseit ....

A. looked like a weathercock.
B. was very useful.

C. was very beautiful.

D. stood on a column.

A multiple-choice/single-answer question for evéilug learners’
knowledge of the grammatical structures met intéxé
He was attracted by the Reed’s slender figure amdtbpped .... to her.

A. to talk
B. talking
C. talk
D. to talking.
The aim of parameterization is such that a mulétuaf equivalent, but
different, specific questions with different dynanainswers can be generated from a

61



Anna Malinova, Vanya lvanova

single parameterized question created in DeTC. riléthod we suggest consists of
the following:

I. Stage one — input of the parameterized questions:

1) The sentence forming the body of the dynamic goesis considered a
combination of lexical and grammatical structurssch of those can be a subject of
parameterization by replacing it with a dynamicialle while constructing the
template of the parameterized question. The dafmibf dynamic variables is a
decision the test author makes and it dependsengdhls that are set to be achieved
with these specific questions.

2) Defining the body of the dynamic question — a patamzed sentence is
described in the form of a template; the dynamiciatdes are defined in the
sentence by putting the ‘@’ character before thaimes. During the generation of
English language test questions there is also gi®roto use not only a single
sentence for the body of the dynamic questionalist of parameterized sentences,
which use the same set of dynamic variables. With the variety of generated
dynamic questions is greatly increased while kéktping the questions in the same
topic/subtopic, chosen by the test author. It $® gdossible to use only some of the
defined dynamic variables with each sentence.

3) Defining the dynamic variables — each dynamic \@eiaeceives a name, a
type (a character string in this case) and a fistatues it can take. The exact value
is determined at the time of generating the questiasing a random number
generator — as a result all the learners get urdgestions. In our work up until now
we distinguish between two types of dynamic vagabl

= Variables, which define parts of the sentence lgady replacing the
occurrence of the variable with its value.

= Variables, which, on one hand, define parts ofgbetence by directly
replacing the occurrence of the variable with éue (in dichotomy) or
with a character string i.e. “...” (in multiple-che@) but, on the other,
participate in forming the dynamic answers. Thaigalof such variables
are grouped in two lists — a list of correct arltof incorrect answers.

Il. Stage two — generating the test questions

1) Choosing the type of the question — a choice betwgse 1 (dichotomy) or
type 2 (multiple-choice).

2) Defining the dynamic answers — the definition isdmdased on the chosen
type. If the question is of type dichotomy therenis need to input additional
information. If the question is of the multiple-ébe type, the number of answers
(and how many of them are to be correct) needsetsdi. A random number
generator is used to choose the correct answethendeeded amount of incorrect
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answers from the lists of correct and incorrectagnrs without any duplicates. To

ensure that the right answer will be in a differpasition in the list of answers of

different dynamic questions, a random permutatiothe already chosen answers is
performed.

In the DeTC parameterization editor, the paramegeriquestions are defined
in several sections — a section for defining dymawairiables, a section for defining
dynamic answers, a section for defining the bodyth&f question, a section for
defining the dynamic form of the answer and a sector additional formatting of
the question’s screen [7,11].

The following example demonstrates parameterizatfon dynamically
generating a set of questions of type 1 (dichotorapd type 2 (multiple-
choice/single-answer) based on the same input datalues for the dynamic
variables and templates for the parameterized seese Figure 1 shows a table of
parameterized sentences in the topic “English LaggiGrammar Tenses/Present
Simple Tense/3p. single”. Topics and subtopics &rO are defined by the test
author at his/her discretion. It is shown that Sentences can have whatever
structure, without any limits as to where the dyitavariables can be placed.

List of parameterized sentences (templates)
My sister@a to the gym@b.
Tom @a to the park@b if it's not raining.

Figure 1. A list of sentence templates for dynamically getieg the text of
English language test questions

The tables in Figures 2 and 3 show the valuesHerdynamic variables @a
and @b, which are used in the parameterized quasgiiven in Figure 1.

Variable @a
Correct answers | Incorrect answers
goes go
runs is going
walks is gone
run
is running
walk
has walking
is walking

Figure 2. Values for the dynamic variable @a
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Variable @b
in the mornings before breakfast
every morning
on Saturdays

Figure 3. Values for the dynamic variable @b

In the given example the values for the dynamidaide @b are lexical
structures with the same grammatical function (gweorning, on Saturdatys e.t.c)
and they define parts of the sentence by direefiyacing @b with the value of the
variable. The values for the dynamic variable @a grammatical structures (go,
goes, is going e.t.c.) which, on one hand, defiagspof the sentence by directly
replacing @a with the value of the variable (inhdimy) or the “...” string (in
multiple-choice), but, on the other, take partanniing the dynamic answers. As is
seen here, the values of this variable are grouptedtwo lists — a list of correct
answers and a list of incorrect answers.

My sister runs to the gym on Saturdays. (T)
My sister walks to the gym in the mornings beforeakfast. (T)
My sister walks to the gym every morning. (T)
My sister walks to the gym on Saturdays. (T)
My sister go to the gym in the mornings before kfast (F)
My sister go to the gym every morning. (F)
Tom walks to the park on Saturdays if it's not iregn (T)
Tom go to the park in the mornings before breakifass not raining.(F)
Tom go to the park every morning if it's not rami)
Figure 4. A sample of the generated dynamic questions of tygeotomy
(the correct answer is in brackets)

In Figure 4 there is a random sample of the listddferent equivalent
questions, generated as a result of parametenizaifotest questions of type
dichotomy, while in Figure 5 they are of the muUkighoice/single-answer type. All
generated questions use the same input data fatathes of the dynamic variables
and the list of parameterized sentences. As is Beéite given example, we work
with the following sets:

- A list of variants for the type of question — fereents (dichotomy and
multiple-choice/single-answer);
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- A list of templates of sentences, which use sayeamic variables — 2
elements;
- A list of values for the dynamic variable @a —eléments;
- A list of values for the dynamic variable @b el8ments,
which amounts to 66 generated questions for egmh @f question or a total of
132 questions. Raising the number of generatediguesxan be achieved by adding
elements to any one of the above mentioned sets.
My sister .... to the gym in the mornings beforeakfast.
A. runs (correct)
B. is going
C. go
My sister .... to the gym on Saturdays.
A. is gone
B. go
C. walks (correct)
Tom .... to the park in the mornings before brestkfiit's not raining.
A. is gone
B. runs (correct)
C. is going
Tom .... to the park every morning if it's not iam
A. is gone
B. goes (correct)
C. go

Figure5. A sample of the list of generated dynamic questifrithe multiple-
choice/single-answer type (the correct answer iketawithcorrect

In Figure 4 at the end of each sentence is thet @giswer, automatically
determined by the created algorithm for generagjngstions of type dichotomy. In
Figure 5, after each question of the multiple-chfsmngle-answer type there is a
random permutation of one correct and two incoragswers (the correct answer is
marked with ‘correct’). A random number generatoused to select both the correct

and the incorrect answers; it is also ensured thatwrong answers are not
duplicates for a given question.
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3. Conclusions

Automatic generation of English language test qomstwith the tools of the
Distributed e-Testing Cluster — DeTC provides digant intensification of the
process of testing and assessment. The methodgmoor the parameterization of
English language test questions of the types dichptand multiple-choice makes it
possible, on the base of a small amount of inpliegafor dynamic variables and
patterns for parameterized sentences, to generarge set of equivalent dynamic
questions of a certain topic/subtopic, chosen bg #uthor. This results in
achievements such as reduced time consumptiongdtests authoring, application
of equal criteria, fair assessment and decreadkebmte of subjective factors. Our
future work will be focused on developing and addpossibilities to DeTC for
automatic generation of other various English |laggutest questions [3, 5] -
questions for determining the underlined optiont tbantains a grammatical or
spelling error; questions for providing a synonyantbnym or other); questions for
matching; questions for adding prepositions; tafksforming adjectives, nouns,
adverbs, plurals, etc.
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ABTOMATHU3ALUSA HA EJIEKTPOHHOTO TECTOBO
V3IUTBAHE IO AHTJIMACKHA E3UK YUPE3 DeTC

Anna MannnoBa, Bans MBanosa

Pe3tome. Hacrosimara cratus pasriekaa OCHIIECTBSIBAHETO HA KOMITFOTHPHO-
0a3upaHO TECTOBO H3NHUTBAHE 10 AHIVIMHMCKHM €3WK B Cpejara Ha PasIpeaciICHHs
KIbcTep 3a enekTpoHHo TectBane (Distributed e-Testing Cluster, DeT@Jenra Ha
paborarta ¢ HaMHpaHEe Ha PCIICHHsS 33 aBTOMATHYHO TI'CHEPHPAHE HA TECTOBH
BBIPOCH 10 aHIVIMHCKHU €3UK, KOUTO U JIa C€ OLCHSABAT aBTOMATHYHO. IIpeasoxeH e
METOA 3a MapaMeTpu3alds Ha TECTOBH BBIPOCH MO AHIIHACKH €3HK ChC
CTPYKTYpHPaH OTTOBOP OT THI AUXOTOMHUS M OT THUI MHOXECTBeH u30op. aneH e
IpUMep 3a MapaMeTpH3alis W aBTOMAaTHYHO TCHEpUpaHEe Bb3 OCHOBAa HA Hes Ha
MHOYKECTBO CKBUBAJICHTHH TECTOBHU BBIIPOCH.
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