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AIMS

» E-test system building and testing

» Research problem
»Adding a new type of open questions
»Creating a new type of scoring
»Implementing new text processing algorithms
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The construction of the tests
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Test planning
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Question Types

1. Multiple choice question (one of four)

2. Short-Answer Question
»Question: What is blue, or red, or yellow?

» Acceptable Answers:
»a colour
»a color
»it's a colour
»it's a color
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New Scoring Process
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A new scoring
algorithm, which
splits the string
into words and
match words
individually



Exact matching + one score.

» The question: One KiB contains ...

» The four possible answers (not displayed to the studen
1. 1024 B
2. 1024 bytes
3. 1024 byte
4. 1024B
» The student's answer:

1 KB = 20 B = 1024 B (bytes) (Fault F1)
» Algorithm of Exact Comparison using (= =
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Exact marching + weighted score

» Question: What is the minimum passing score?
» Acceptable Answers:

1. 3

2. 3.5

3. 4

4. 5
» Possible Answers:
1. 3 Score=100%
2. 3.5 Score=80%
3. 4 Score= 60%
4. 5 Score=40%

» Algorithm of Exact Comparison
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Approximate matching + weighted score

» Question: What is a rabbit?
» Acceptable Answers :

1. Animal

2. Mammal

3. Vertebrate

» Possible Answers:
Vertebrate Score=100%
Anemal Score=70%
Fish Score= 0%

» Algorithms for Approximate Equality (Levenshtein)
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The Levenshtein algorithm

k = arg min(Levenshtein(s,acc _ans,),i)
i=1..4

| = max (len(s), len(acc _ans,))

[ —lev(s,acc _ans,)
[
where: s - filtered student’s response
acc_ans - an array of up to four acceptable answers

| - the larger of lengths of strings (s and acc_ans,)
¢ - the calculated compliance ratio

c% =
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Approximate matching + one score

» The question: DMA transmission is controlled by:

» The four possible answers (not displayed to the stude
1. DMA controller
2. controller of DMA transmission
3. DMA transmission module
4. DMA module

» The student's answer:
interrupts controller (Fault -2)

» Algorithms for Approximate Equality (Levenshtein
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Algorithm of scoring for longer answers

score «— 0
st_ans «— GetEditArea()
S « Filter (st_ans)
FOR EACH ans IN acc_ans
points «— 0
array < Split(ans)
FOR EACH word IN array
IF s CONTAINS word
points «— points +1
END IF
END FOR
points <« points | Size(array)
IF points > score
score <« points
END IF
END FOR
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System Tlesting 1

close and open questions
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System Tlesting 1

close and open questions
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System Testing 2

traditional and on-line test
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On-line test (2)

ggwmmm;mmmémmm;mmmém
15MMMM?MMM%mMM%Mww;M
o) AN SRR SOV RO W

2 3 35 4 45 5 marks

2

3 35

4

Avg=3.97

4.5

Lidia Jackowska-Strumitto, Wojciech Bieniecki and Marwah Bani Saad:
A Web System for Assessment of Students’ Knowledge, Lodz University of Technology, Poland

Histograms of marks for two groups of students who wrote the sec
the paper (1) or on the computer (2)




System Testing 3 on-line
open questions

TABLE L SHORT ANSWER QUESTIONS WITH EXACT MATCHING

Number of Type of Verification of scoring algorithm

questions questions Correct score F;';” Fault F2
67 T1 58 9 0

Fault Fl - correct answers are not recognized; fault F2 - wrong answers are recognized

TABLE IL SHORT ANSWER QUESTIONS WITH APPROXIMATE MATCHING
BY THE USE OF THE LEVENSHTEIN ALGORITHM

Number of Type of Verification of scoring algorithm

questions | questions Correct score F;';” Fault F2
397 T2 371 19 7

Fault Fl - correct answers are not recognized; fault F2 - wrong answers are recognized
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System lesting 3

new algorithm

TABLE IIL. SHORT ANSWER QUESTIONS WITH INDIVIDUAL WORDS
MATCHING BY THE LEVENSHTEIN ALGORITHM

Number of Type of Verification of scoring algorithm
questions questions Correct score F;.';ﬂ Fault F2
397 12 389 8 0

Fault Fl - correct answers are not recognized; fault F2 - wrong answers are recognized
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Split-approximate matching + one score

» The question: One sector in the floppy disc has a size
» The four possible answers (not displayed to the stude
1. 512B
2. 512 bytes
3. 512 byte
4. 0.5 KiB
» The student's answer:
512kB (Fault F2)
» Algorithm with input string spliting and Approxim
Equality (Levenshtein)
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Conclusion

» E-test system was built and tested
» A new concept of applying short answer questions intro

» For the exact matching scores 14% correct answers were
recognized.

» The Levenshtein measure is inadequate for comparing
answers consisting of a few words (7% faults)

» A new scoring algorithm, which splits the string into
and matches words individually, has reduced the faul

Lidia Jackowska-Strumitto, Wojciech Bieniecki and Marwah Bani Saad:
A Web System for Assessment of Students’ Knowledge, Lodz University of Technology, Poland



