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STUDENTS’ KNOWLEDGE TEST CONTROL – METHODS AND 
RESULTS’ INTERPRETATION 
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Abstract: This paper reveals some popular methods and types of test 
approach for students’ knowledge and skills assessment that have been used 
in the machine engineering faculties. The received test results from 
conducted experiments have been analyzed and interpreted by the means of 
statistical methods. Definite conclusions have been made concerning the 
efficiency of appliance of different test approaches.  

 

Keywords: assessment, tests, E-learning, programming 

 

1. Introduction 
In the modern forms of education, conducted with the help of multimedia 

technology, the introduction of e-learning systems, various test control and 
assessment systems of students' knowledge is exceptionally significant. 

Important parameter among the general characteristics in the process of 
learning is the assessment. For the process of checking the obtained 
students' knowledge different methods might be used - traditional 
examination by writing an essay to a definite question, the oral answer to a 
problem, or the usage of previously drawn test’ variants. The test method for 
assessment offers many advantages over the other methods, such as 
shortening of the time control, covering larger amount of the material, and the 
ease of interpretation and analysis of the results.  

The goal of the experiment has been to reveal the advantages and 
disadvantages of the already used methods for one and the same discipline 
in one and the same direction at the Technical University of Sofia, Bulgaria. 
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That was necessary when the directions as a number of definite faculties have 
been introduced where the study of the same discipline have to be on the 
same level. In order to compare the level of students' knowledge the 
comparison began from the testing methods. 

 

2. A brief overview of some methods for structuring the test questions 

The usage of a test method for control and assessment of students' 
knowledge involves structuring the entire learning material in an appropriate 
sequence, selection of appropriate types of test questions and creation of 
relevant evaluation criteria. 

The most convenient tests from the getting a “correct” image of learning 
process’ results point of view are the didactic tests. They measure the 
received results in the learning process of definite curricula in an organized 
learning process. The didactic tests are two types: 

 Normative – they establish the personal achievements of each tested 
student by comparison to everyone else who worked on this test. The level of 
these achievements always ends with an assessment.  

 Criteria – they measure the student’s achievements according to the 
standards already set in the curriculum. This type of tests are also 
standardized tests. 

Both types of tests should not be opposed, because they have common 
characteristics, such as using the same type of test questions, the same 
properties (validity, reliability, difficulty, etc.), the evaluation requires a sample 
of test questions and others [1]. 

The construction of didactic tests requires the following:  

 questions must be clearly and concisely written;  
 the proposed options for answer must be unambiguous; 
 the learners must have limited (but sufficient) time to think over the 

answer; 
 the student have to work almost without need of supplies; 
 limited ability for random guess of the correct answer; 
 opportunity to receive immediate evaluation after the test. 
The didactic tests allow the usage of two main types of test questions - 

open type and closed type. 
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The usage of a test method for control and assessment of students' 
knowledge involves structuring the entire learning material in an appropriate 
sequence, selection of appropriate types of test questions and creation of 
relevant evaluation criteria. 

The most convenient tests from the getting a “correct” image of learning 
process’ results point of view are the didactic tests. They measure the 
received results in the learning process of definite curricula in an organized 
learning process. The didactic tests are two types: 

 Normative – they establish the personal achievements of each tested 
student by comparison to everyone else who worked on this test. The level of 
these achievements always ends with an assessment.  

 Criteria – they measure the student’s achievements according to the 
standards already set in the curriculum. This type of tests are also 
standardized tests. 

Both types of tests should not be opposed, because they have common 
characteristics, such as using the same type of test questions, the same 
properties (validity, reliability, difficulty, etc.), the evaluation requires a sample 
of test questions and others [1]. 

The construction of didactic tests requires the following:  

 questions must be clearly and concisely written;  
 the proposed options for answer must be unambiguous; 
 the learners must have limited (but sufficient) time to think over the 

answer; 
 the student have to work almost without need of supplies; 
 limited ability for random guess of the correct answer; 
 opportunity to receive immediate evaluation after the test. 
The didactic tests allow the usage of two main types of test questions - 

open type and closed type. 

 Open type - these are the questions and problems with free response 
in which students themselves can formulate their answer. In them, the 
students can apply, analyze and present their knowledge and related 
skills. 

 Closed type - these are the questions and tasks with the so called 
structured response in which students choose an answer, their ability 
for response is limited or is one among many alternatives. This type of 
questions can possess different structure: 

- dichotomous tests (type true-false-items) – these questions consist 
from one statement or proposition that is offered to the student for 
assessment whether it is true or not. The advantage of this type is that the 
tests are composed relatively quickly and require less time. They allow quick 
processing and analysis of test results. The results are not affected much by 
the chance that one answer might be selected randomly. Deficiencies are 
associated primarily with the students possibility to guess 50% of the 
responses completely random, even without thinking; 

- tasks with multiple response (type multiple-choice items) - the most 
commonly used type of questions in didactic tests. They have two parts - a 
base (specific task formulated as a question or incomplete statement) and 
alternatives (possible answers or statements, only one of which is correct). 
Alternatives must be not less than three, in the best case, four or five possible 
answers. Each test question should contain only one accurate, correct and 
unambiguous answer. The advantage is that by the means of that type of 
questions complete learning content can be covered and the verification of 
responses is relatively quick. The disadvantage is that the possibility of 
guessing the correct answer depends on the number of offered variants for 
answer; 

- tasks for comparison - allow to assess students' understanding of the 
interrelationships between words and definitions, events and dates, 
categories and examples etc. In this case to one set of information is 
proposed a definite common set of answers. The question usually is given in 
two columns. The student is required to relate the elements from one column 
to the elements in the second column. The advantage of this type is that it 
allows relatively quick checking of the utilization of relatively large amounts of 
factual information. Assessment is objective and independent and the 
evaluation can be performed automatically. Disadvantages – questions are 
hard to understand [2]; 

The latest trend in education is the application of the so-called adaptive 
tests (tailored-tests). They implement the strategy whereby questions have 
been chosen according the appropriate student’s level of preparation. At the 
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beginning, the student undergoes diagnostic test questions, and then 
depending on his results the proposed test questions are tougher or lighter. 
The construction of such tests is a complicated and long research process, 
which is based on the latest theories in the field of testing with probabilistic 
and informational technique nature, such as probabilistic theory or called. 
Poisson - D. Raash model, the theory of "Maximum-Likelihood-Shatzung" of 
RA Fisher, the three parametric model of Birnbaum and some other [3]. 

The usage of the test method for monitoring and assessment of students' 
knowledge is an innovative method that enables the increase of the cognitive 
activity of the students, and self-diagnosis of their achievements. With its help, 
the lecturer can make a quick and easy statistical and/or probabilistic analysis 
of the results and reliable conclusions about the quality of the learning 
process. 

 

3. Description of experiments with different types of tests  

In the machine engineering faculties mainly two types of tests have been 
used.  

The first type of test is the one that contains only the short answer type of 
questions [4]. This type of test has been used without computer, just on paper. 
The usage of computer assisted testing may be introduced successfully but 
the checking of students’ answers will still remain without computer help. That 
is so because the short answer questions are similar to essay. The student 
gives his answer without any kind of hints. The questions have to be 
constructed in a clear form [2] and they should require a short answer. Still it 
is a free constructed answer and the computer assisted checking of such 
answers is not on the appropriate or better to say desired level. From another 
side their checking would be considered much easier than the essay. As the 
praxis has proven the checking and proofing of such type of questions is really 
timesaving if the required answers are short and clear. And depending on the 
question formulation the spent time for checking and proofing is comparable 
to the time of the manual checking and proofing of multiple choice type of 
questions. 

Sometimes the short answer questions are neglected because of their 
general usage to require the exact reproduction of knowledge, e.g. "Define 
the element of the …" or “List the elements that….” However, this 
disadvantage can be overcome by the usage of questions of higher levels 
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In the machine engineering faculties mainly two types of tests have been 
used.  

The first type of test is the one that contains only the short answer type of 
questions [4]. This type of test has been used without computer, just on paper. 
The usage of computer assisted testing may be introduced successfully but 
the checking of students’ answers will still remain without computer help. That 
is so because the short answer questions are similar to essay. The student 
gives his answer without any kind of hints. The questions have to be 
constructed in a clear form [2] and they should require a short answer. Still it 
is a free constructed answer and the computer assisted checking of such 
answers is not on the appropriate or better to say desired level. From another 
side their checking would be considered much easier than the essay. As the 
praxis has proven the checking and proofing of such type of questions is really 
timesaving if the required answers are short and clear. And depending on the 
question formulation the spent time for checking and proofing is comparable 
to the time of the manual checking and proofing of multiple choice type of 
questions. 

Sometimes the short answer questions are neglected because of their 
general usage to require the exact reproduction of knowledge, e.g. "Define 
the element of the …" or “List the elements that….” However, this 
disadvantage can be overcome by the usage of questions of higher levels 

according the Bloom’s theory, e.g. “What is the difference between…”, 
“Analyze the advantages of the usage of element …”, “Categorize the 
elements according…”and so on. In this way, the student has to prove his 
understanding of knowledge or even more his ability to comprehend, analyze 
or evaluate (Fig. 1). 

 

figure 1 Test with short answer type questions 

 

This method for test construction requires that the discipline or the part of 
discipline on which a test will be constructed have to be presented as a set of 
sections (Fig. 2). On figure 2 the sections are named from Section 1i to 
Section Ni, where i depicts the appropriate cognitive level according to the 
Bloom’s taxonomy. 

Each section includes a number of questions over a part of the curricula. 
Every section corresponds to a certain cognitive level in Bloom’s taxonomy. 
The questions to each section may refer to the lowest level in the taxonomy 
up to the level of the section.  

Of course, it depends on the author of the test, but in such way, the 
students will be tested and assigned to the cognitive level, which correspond 
to their assessed knowledge and skills. The construction of a definite variant 
of the test should contain questions at different cognitive levels that are equal 
or lower than the level of corresponding section. 
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Legend: 

 i – cognitive level of the section 

 N - number of the section 

 M – number of the question in the section 

 j – cognitive level of the question 

figure 2 Test structure 

 

By this kind of tests, the correct answer to each question brings the student 
3 points. Each test variant consists of 10 questions. The distribution of 
questions over the cognitive levels brings to the correct correlation between 
the assessed knowledge and skills and the gathered points from the test. 

The described test type has been experimented for the knowledge and 
skills’ assessment of one group of 112 students twice per one semester and 
another group of 182 students also tested twice per one semester.  

At the same time another type of testing has been used for control and 
assessment of another group of students. 

The second type of tests consists of questions of multiple choice type. 
These students have been tested twice per semester with this kind of tests. 

During the real implementation in the learning process of this type of test 
control, the students’ answers to the same number of questions, uniformly 
distributed, at the learner material [5]. All questions are stored in one unified 
database; the questions are generated according to the basic topics on the 
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Legend: 
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 N - number of the section 

 M – number of the question in the section 

 j – cognitive level of the question 

figure 2 Test structure 

 

By this kind of tests, the correct answer to each question brings the student 
3 points. Each test variant consists of 10 questions. The distribution of 
questions over the cognitive levels brings to the correct correlation between 
the assessed knowledge and skills and the gathered points from the test. 

The described test type has been experimented for the knowledge and 
skills’ assessment of one group of 112 students twice per one semester and 
another group of 182 students also tested twice per one semester.  

At the same time another type of testing has been used for control and 
assessment of another group of students. 

The second type of tests consists of questions of multiple choice type. 
These students have been tested twice per semester with this kind of tests. 

During the real implementation in the learning process of this type of test 
control, the students’ answers to the same number of questions, uniformly 
distributed, at the learner material [5]. All questions are stored in one unified 
database; the questions are generated according to the basic topics on the 

studied material separately, through random method [6]. All generated tests’ 
variants have the same characteristics, for example: united structure of the 
proprieties part with the same number for choice, as one of them is true, 
difficulty, the same points for a correct answer, they have equal time for 
implementing of the control and one and same predefined grade scale [7]. In 
that way the students are stationed in equal conditions, because they have 
possibility decide equal by difficulty, but different by content tests (Fig. 3).  

For getting of assessment for mean level (3) on the first and second test’ 
control, it is necessarily the students to obtain 30 percent of correct answers 
[8]. Evaluation with higher marks is respectively with the criteria of ECTS 
(European Credit Transfer System) (Fig. 4) [9]. 

 

figure 3 Page with a multiply type question  
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figure 4 Final page from the continue control system 

 

The previous experiments [5, 6, 7, 8] have proved that this type of 
questions and respectively tests give the most exact correspondence of 
students’ knowledge and skills and the gathered points (or the mark). 

The time spent for the checking of these types of tests is quite short. 

On the base of the gathered results, some quite useful histograms (bars) 
could be presented. They allow the comparison of empirical distribution of 
students’ results according the two investigated educational years for each of 
investigated faculty: 
 Faculty of Power Engineering and Power Machines (FPEPM) – (Fig. 5); 
 Faculty of Transport (FT) – (Fig. 6). 
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figure 5 Distribution of students’ results of Faculty of Power Engineering and 
Power Machines (FPEPM) 
 

 
figure 6 Distribution of students’ results of Faculty of Transport (FT) 
 

 The students’ results of Faculty of Power Engineering and Power 
Machines (FPEPM – fig. 5) have undergone the second test type – multiple 
choice test type and the students from the Faculty of Transport (FT – fig. 6) 
have conducted the tests from the first type – the short answer type. The 
distribution of the students’ results is similar for both faculties and this points 
that both test types measure in equally correct way the received knowledge 
and skills.  

 

4. Conclusion 

The experiments for the two types of testing have been conducted in two 
successive years during the first semester and for a discipline that have been 
studied in one semester in both faculties. The chosen faculties are the Faculty 
of Transport and the Faculty of Power Engineering and Power Machines - 
both in the machine engineering direction.  

The experiments have established that the both types of testing bring to 
correct correlation between the assessed knowledge and skills and the 
received marks from the test.  
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The short answer types of questions develop the students’ ability to 
construct answers, to present ideas and so on, and this is very important in 
this age of electronic devices.  

The second type of tests is much more suitable for the lecturers and 
instructors because it is timesaving. 

From these results, we can draw the conclusion that the usage of the test 
method for control of the learning or the e-learning processes is an effective 
instrument for measurement and assessment of the level of the knowledge 
and skills of the students, being educated. It gives the teachers the 
opportunity to acquaint themselves with the results during the learning 
process and in this way allow them to change or adjust the learning material 
according the students’ level. The usage of the two different forms and the 
test methods themselves have not played significant role for the assessment 
of the students. Their differences have been much more significant to the 
teachers in the timesaving aspect. 
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