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The purpose of this research aims to design the feedback model that is based on 
student metacognition. The design will be incorporated in an intelligent tutoring 
system using problem solving approach: A case study of SQL teaching. There are five 
steps of the research methodology: 1) Study and analysis of feedback problems; 2) 
Define feedback guidelines; 3) Analyze the model; 4) Design the model; and 5) 
Evaluate the model. 

This research proposed feedback guidelines in both cognitive and metacognitive 
functions. Regarding the cognitive function, five feedback strategies with four 
feedback types are determined. Three out of five are non-adaptive strategies called 
knowledge of the results, error flagging, and hints. The other two are adaptive 
strategies. One provides feedback in sequence of knowledge of the results, error 
flagging, hints, and knowledge of correct response. The other provides feedback in 
sequence based on results from previous problem solving. Regarding the 
metacognitive function, the reflective questions are used to reflect metacognitive of 
students. 

The model creation uses the four metacognitive factors as inputs. They are the 
learner’s perception of the problem understanding; the learner’s perception of the 
problem difficulty level; the confidence of answer; and the problem difficulty level. 
The effort level and time to solve the problem are factors being used to determine the 






