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Table 4. Key Concept Extraction from Teacher Answers 
(Source: Authors’ own creation)
	Teacher Answer 
	RAKE  
Extraction 
	YAKE 
Extraction 
	TF-IDF 
Extraction 
	KeyBERT  
Extraction 
	KeyDistilTF (Our Model) 
	Human Assigned Ground Truth key phrases 

	TA1: 
To simulate the behaviour of portions of the desired software product. 
	to simulate, behaviour portions, the desired, desired software, portions desired , software product, 
	to simulate  portions, desired software, portions desired , software product, desired product, 
	to simulate, the, behaviour, behaviour portions, portions of, desired software, software product of portions, 
	simulate behaviour, portions desired, software product, desired product, portions desired , desired product, 
	portions desired, desired software, behaviour portions, simulate behaviour, software product 
	simulate behaviour, portions desired, software product. 
 
 
 
 

	TA2: 
A location in memory that can store a value. 
	location in, location memory,  can store memory 
location,  
	location in, location memory,  memory 
location,  store value 
	a location, in memory,  can store 
store value,  
 
	location memory 
store value 
	memory 
location,  store value, 
memory store 
 
	memory location,  store value 
 

	TA3: 
Abstraction and reusability 
	abstraction and,  abstraction reusability 
	abstraction 
reusability 
 
	abstraction and,  abstraction reusability 
	abstraction 
reusability, 
 
	abstraction 
reusability 
 
	abstraction 
reusability 
 

	TA4: 
File scope. 
	file scope. 
	file scope. 
	file scope. 
	file scope. 
	file scope. 
	file scope. 

	TA5: 
A variable that contains the 
address in memory of another variable. 
	variable that,  contains the,  address in, address memory,  another variable 
	a variable 
that,  variable address, 
address 
memory another variable 
	variable that,  contains the,  address in, 
address memory, memory of,   another variable 
	variable address, address 
memory another variable 
	variable contains,  address 
memory another variable 
	variable contains,  memory address another variable 


 
 
 
 
 
 
 
 
 
 
 
 
Table 5. 
Key concepts extraction from students' answers.
(Source: Authors’ own creation) 
	Student Answer 
	RAKE  
Extraction 
	YAKE 
Extraction 
	TF-IDF 
Extraction 
	KeyBERT  
Extraction 
	KeyDistilTF 
(Our Model) 
	Human Assigned Ground Truth key phrases 

	SA1: 
Simulating the behaviour of only a portion of the desired software product 
	simulating the, behaviour only, behaviour of, the desired, portion desired,  software product, 
	simulating the  behaviour only, portion desired, software product 
	simulating the, behaviour of, only a, the desired portion desired,  software product, 
	simulating  behaviour, behaviour portions,  behaviour simulating, software product,  
	simulating behaviour,  portions desired,  behaviour portions,  desired software 
	simulating behaviour,  portions desired software product 

	SA2: Abstraction and reusability 
	abstraction and,  abstraction reusability 
	abstraction 
reusability 
 
	abstraction and,  abstraction reusability 
	abstraction reusability, 
 
	abstraction 
reusability 
 
	abstraction 
reusability 
 

	SA3: A 
variable is the location in a computer's memory where a value can be stored for use by a program 
	a variable, the location, computer's 
memory, value can, value stored, a program, 
	a variable is, location in, computer's memory, 
value stored, by program 
	 a variable, the location, a computer, computer's 
memory, value can, value stored, a program, 
	variable location, location variable, computer memory,  value stored, stored program  
	variable location, computer memory,  value stored, value 
program  
 
	variable location, computer memory,  
value stored,  
 

	SA4: several constructors 
	several constructors 
	several constructors 
	several  constructors 
	several constructors 
	several constructors 
	several constructors 

	SA5: 
A pointer to a location in 
memory 
	a pointer, pointer location, location in,  
location memory, 
	pointer to,  location in,  
location memory 
	a pointer, pointer to,  pointer location 
location in,  
in memory, 
 
	pointer location,  location pointer,  location memory 
	pointer location,  
location memory 
	pointer location,  
location memory 


 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 6.  
Comparative Key Concept Extraction Results on Teacher Answers 
(Source: Authors’ own creation)
	Models 
	Avg Similarity 
	Precision 
	Recall 
	F1 

	RAKE 
(Thushara et al.,2019, March). 
	0.70 
	0.78 
	0.72 
	0.74 

	TF-IDF 
(Zhuohao et al., 2021) 
	0.74 
	0.76 
	0.73 
	0.74 

	YAKE 
Campos et al., 2020) 
	0.75 
	0.79 
	0.74 
	0.76 

	KeyBERT 
(Khan, Muhammad et 
al., 2022) 
	0.78 
	0.83 
	0.74 
	0.78 

	Our model 
KeyDistilTF (KDTF)) 
	0.81 
	0.88 
	0.82 
	0.84 


 
 
 
Table 7.  Key Concepts Extraction from Student Answers 
(Source: Authors’ own creation) 
	Models 
	Avg Similarity  score 
	Precision 
	Recall 
	F1 

	RAKE 
(Thushara et al.,2019, March). 
	0.74 
	0.77 
	0.77 
	0.75 

	TF-IDF 
(Zhuohao et al., 2021) 
	0.77 
	0.79 
	0.77 
	0.77 

	YAKE 
Campos et al., 2020) 
	0.82 
	0.80 
	0.82 
	0.80 

	KeyBERT 
(Khan, Muhammad et al., 
2022) 
	0.84 
	0.85 
	0.82 
	0.83 

	Our model 
KeyDistilTF (KDTF) 
	0.87 
	0.91 
	0.88 
	0.86 


 
 
 
 
 
 
 
 
 
 
 
 
Table 10. 
 
A Comprehensive Exploration of Comparative Findings 
 (Source: Authors’ own creation)
	Model name 
	Token 
	Top-n 
	Cosine sim 
	N-gram size 
	Stop word  
	duplications 
	Negative terms  

	KeyDistilTF (KDTF) 
	Contextbased and word cooccurrence 
	(2-35) 
	Moderate 
–very high 
0.6-1.0 
	(2,2) 
	Removed 
	Not identified Few rare words 
	Identified 

	KeyBERT 
	Contextbased 
	(2,3,5) 
	Moderate to high 
0.6 - 0.8 
	(2,2) 
	Few 
identified 
	few duplications identified 
	Few not identified 

	YAKE 
	Word cooccurrence 
	(2,3, 5) 
	Low-
Moderate to high 
0.2-0.6- 
0.7 
	(1-3) 
	With stop word detection 
	few duplications identified 
	Few not identified 

	TF-IDF 
	Word cooccurrence 
	(2,3, 5) 
	Low-
Moderate to high 
0.2-0.6- 
0.7 
	(2,2) 
	With stop word detection 
	few duplications identified 
	not identified 

	RAKE 
	Word cooccurrence 
	(2,3) 
	very Lowmoderate 
0.2-0.6 
	(2,2) 
	With stop word detection 
	Majority duplications identified 
	not identified 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
