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• LA is the measurement, collection, analysis and reporting of 

data about learners and their contexts, for purpose of 

understanding and optimizing learning and the environments in 

which it occurs (Long & Siemens, 2011) 

• Objectives of LA for higher education institutions 

• understand teaching, learning, content, personalization and 

adaption 

• increase student retention 

• improve student success 

 



• LA practices are often costly 

• Data are typically collected from learning 

management systems or virtual learning environments. 

• A large number of variables to be handled 

• Data processing can be as high as 85% of the cost of LA 

implementation 

• Inter-departmental collaboration, or even institutional support 

is required 

• Need to consider the instructional conditions of individual 

courses 
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Campbell and Oblinger (2007) 



• A first-year undergraduate face-to-face course (Quantitative 

Methods for Decision Making) at OUHK  

• A compulsory course for the BBA, and there were 564 and 511 

students enrolled in 2016 and 2017 respectively.  

• Google forms is used as a low-cost classroom response system. 

Towards the end of each tutorial, students were asked to 

answer three to five multiple-choice questions using their own 

mobile devices to connect to the Google form.  

• We attempt to identify at-risk students as soon as possible and 

conduct proactive intervention to assist them. 



The course data in the 2016 cohort (N=160) were used as a training set to 

predict the at-risk students in the 2017 cohort (N=83). 



• Stage 1 (1st week): RETAKE, PRE_EXAM, INTEREST, EXPECT 

• Stage 2 (3rd week): +ATTEND + CLICKER 

• Stage 3 (6th week): +ASSIGNMENT 

• Stage 4 (9th week): +QUIZ 

• Stage 5 (12th week): Update for CLICKER 

 



• Hierarchical logistic regression (LG)  

• Hierarchical linear regression (LR)  

 

• Evaluating LG & LR using Recall and Precision 

Recall =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

 
 

 

Precision =
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
 



 

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

LG(0.25/0.5) 45% 47% 60% 66% 66%

LG(0.5/0.75) 45% 48% 60% 72% 71%

LR(0.25/0.5) 46% 47% 58% 61% 61%

LR(0.5/0.75) 40% 43% 57% 59% 59%
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Precision of At-risk Prediction Models 



 

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

LG(0.25/0.5) 44% 49% 58% 63% 63%

LG(0.5/0.75) 22% 25% 39% 54% 54%

LR(0.25/0.5) 56% 60% 70% 75% 75%

LR(0.5/0.75) 77% 85% 88% 89% 89%
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Recall of At-risk Prediction Models 







1. How effective is clicker data, comparing with other data, for 

identifying students at risk of failing examinations? 

2. For identifying the at-risk students, what is the difference in 

performance between linear regression and logistic 

regression? 

3. How effective is the proactive intervention strategy? Do 

intervention frequency and peer groups affect the pass rate 

of at-risk students? 

 



How effective is clicker data, comparing with other data, 

for identifying students at risk of failing examinations? 

 

• The prediction results have confirmed the effectiveness of using 

clicker data for identifying students at risk. 

• QUIZ, PRE_EXAM, and ASSIGNMENT are respectively three 

most important predictive factors, followed by CLICKER.  

• INTEREST and EXPECT become insignificant in prediction after 

stage 2. 



For identifying the at-risk students, what is the difference 
in performance between linear regression (LR) and 
logistic regression (LG)? 
 
• LR with prediction intervals is preferred over LG for predicting 

the students who would potentially fail.  

• LR with prediction intervals predicts students’ exam score 
instead of directly predicting the pass and fail grade. In such 
case LR makes use of more information (exam score), while LG 
ignores the exam scores and maps it into two categories (pass 
and fail) for classification.  

• Empirically, LR with prediction intervals has shown a better 
performance than LG in terms of recall and is comparable to 
LG in precision. As identifying potential failure students are 
essential, recall is regarded as more important than precision. 



How effective is the proactive intervention strategy? Do 

intervention frequency and peer groups affect the pass 

rate of at-risk students? 

 

• The empirical result confirmed the effectiveness of the 

systematic proactive intervention.  

• The intervention success rate correspondingly increases with the 

number of interventions. 

• Interventions on peer study groups are more effective than on 

the individual students. 



• A case study on using in-class clicker data to identify students at 
risk of failing a course 

• A low-cost LA implementation using free cloud services and 
student’s own mobile device 

• LR with prediction intervals, which was less frequently used than 
LG in previous studies, could be a more suitable prediction 
model due to its better performance in recall. 

• The strategic implementation of proactive intervention in 
relation to the risk levels of students and different stages of a 
course is a potential way to cope with the limited time and 
resources of instructors, while helping at-risk students to pass the 
course to the greatest extent. 

 


