STATISTICS
'SAVES THE

An ANLY482 Analytics Practicum Project

By Team Kyu-BI

Image credits: Joomag



OVERVIEW

Dataset description

Phase 1:The Predictive Model

Phase 2: A Revised Approach

Conclusions and learning journey




- PROJECT
A’INTRODUCTION

1. About SingPath

2. The Initial Proposal: The Predictive Model
- Assist instructors when conducting courses
- Build an understanding of questions



DATABASE DESCRIPTION

DATABASE

Firebase

BASIC INFORMATION

Unique records 22,814
Unique questions 223
Unique users 1,971

NATURE OF THE DATA
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Question Attempts
Unique Language Key
Unique Level Key
Unique Question Key
Unique User Key
History of Attempts

ONLY 0.1% of attempts have

any history!
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Number of Questions

Average Attempts per
Question per Language

Level

per Language Level
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Question Attempts by Language Level

O B YV UONSYND L eAY | uoying
e I "Gl UOISAND £0 19497 UOYIAY
I “pL UONSAND €0 |9A7] UOYIA
B <. vonsond co 19497 UOYIAd
N I “ZL uonsanp €0 |1aAa uoyisd
@ I “LL uonsanp £0 |aAa UoYIAd

Z I 01 uonsand £0 19497 UOYIAY
m I “60 UONSaND £0 |9A] UOYIA]
I “ g0 UONISaND €0 |9A] UOYIA
tlouonsant €0 |19A07 :O:E
I “gQ UOIISAND £0 |94 UOYIAY
B <o uonsanD ¢0 19497 UOYIAY
I 0 uoisonD £0 19497 UOUIAd
M I “£0 UONSAND £0 19487 UOYIAY
I ‘20 uonsany €0 |9Aa UOYIAd
I L0 UOIISAND £0 |9A97] UOYIAY

gL uoNsanp Zo 19Aa uoyihg
“ZL uoNsanp Zo 1aAa uoyihg
"L uonNsanp zo |19Ae uoyisg
0L UoNSaNY Z0 19Aa UoYIAd
60 UONSaND Z0 19Aa UOYIAd
g0 uoNsaNY Z 0 |19Aa uoyiAg
" L0 UoNsanp Zo 19Aa uoyiAg
g0 uoNsaND Z0 19Aa UoYIAd
"GO uoNSaNY Z0 |19Aa uoYIAg
"0 UONSAND Z0 19A8 UOYIAY
g0 uoNsaND Z0 19Aa uoyihd
“Z0ouonNsanp zo |19aAe uoyisg
" L0 UONsSaND Z0 19A8 UoYIAd
L1 uonsanp L0 19Aa uoYiIAd

I 01 uonisanD L0 19A9] UOYIAd
B 60 uoisonD 10 19497 UOYIAd
I 50 uonsanD L0 1949 UoUIAd
Tlouonsant Lo 19T :O:E
S I o0 1o'isonD L0 19497 UOUAd

m | "GO uoNsanY Lo |19A7 UoYIAd
2 I 10 u1isanD 10 19497 UouIAd

& I <o 052D |0 19A9] UOUIAd

0121139137,

1

200194

250735242

259

205 72275
254 [ 273213 o 2612

354343343342

393

P~
o)
o)

512 408 493500516

& I 0 uo1sonD 40 1940 UOUIAd

& I, /0 uonsanD |0 1949 UOUIAd

1000

“uonsany zo 19Aa 1duoseaer

@
Q | “uonsanp zo |19A9 7 1doseARS
T ruonsanp zo 19Aa1duoseaer
2 “UONSAND Z0 1949 1duoseAR
2 I “uonsanp 1o |9Ae7 1duoseART
™ 0D L0 UousS AN 60 |19A9| BARS

W _ “H LO UOnsSanY L0 |9A97 BART

o o o o o
(=] o o o
w w - I

SPICIaY JOJsqunp




Attempts by Days of Week
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5K

20.57%

4K

14.80% 14.81%

Number of Records

14.11%
3K 12.97%
11.85%
10.89%
2K
1K
0K

Sunday Monday Tuesday Wednesd.. Thursday Friday Saturday

e — e —————




Attempts by Hours of Day
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THE PREDICTIVE MODEL



THE IDEA

Use Means and Percentiles to predict
completion time

WHAT WE WERE TRYING TO PREDICT

Time taken by a user to generate a correct
answer using 2 methods:

(1) Median Time
(i1) Percentile Rank




MEDIAN MODEL

What 1s the Median time taken for all
correct attempts on a question?

PERCENTILE MODEL

What is the average percentile this user
falls into when attempting a question?

o




DEMONSTRATION OF MODELS VIA EXCEL

o




COMPARING THE MODELS WITH SSE

o




THE CRISIS
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THE CRISIS POINT

Interim Review

Review of Predictive Models

New project needed
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THE CRISIS POINT

All results < 10minutes
Data in rows were over-written

Very dirty data
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AREVISED MODEL



LITERATURE REVIEW

Self-directed learning
- Knowles, M. S. (1975). Self-directed learning.

Problem-based learning

- Smith, R. O. (2014). Beyond Passive Learning: Problem-
Based Learning and Concept Maps to Promote Basic and
Higher-Order Thinking in Basic Skills Instruction.
Journal Of Research & Practice For Adult Literacy,
Secondary & Basic Education, 3(2), 50-55.



LITERATURE REVIEW

- Self-directed learning
- Problem-based learning

- Experiment
- Elgamal, A.F., Abas, H. A., & Baladoh, E. 5. (2013). An
interactive e-learning system for improving web
programming skills. Education and Information

Technologies, 18(1), 29-46.



.REVIEW SINGPATH.COM

Attempted Python Levels 1 and 2

2.REVIEWDATASET

Revise data cleaning and analysis process

A



DEMONSTRATION OF SINGPATH



CURRENT SEQUENCE OF QUESTIONS

S Still More Variables

6 Variables

i Another Variable

8 More Fun With Variables
9 Many Variables

A



CURRENT SEQUENCE OF QUESTIONS
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831

Question 02
[

Question 03

Question 04
Question 05
Question 06
Question 08
Question 09
Question 10

Question 11

SELF-DIRECTED LEARNING METHOD

Question 1 Qusint
256

(Pﬂlsjestion 2

813 637

Question 03

Question 04
Question 05
Question 06
Question 07
Question 09
Question 10

Qgestion 1

Qgestion 01

Question 02

Question 3

636 | 553

Question 04

Question 05
Question 06
Question 07
Question 08
Question 09
Question 10

Question 11

Question 01
Question 02

Qilestion 03

Question 4

363 | 499

Question 05
Question 06
Question 07
Question 08
Question 09
Question 10

anestion 1"

Question 01
Question 02
Question 03

Q_uestion 04

Question 5

493 1| 461

Qilestion 06

Question 07
Question 08
Question 09
Question 10

Question 11

However, data indicates that users do not
explore the questions in the order anticipated

Ques
451



PROPOSED SEQUENCGE OF QUESTIONS

6 Variables

i Another Variable

9 Still More Variables

9 Many Variables

8 More Fun With Variables

A



PROPOSED SEQUENCE OF QUESTIONS




s LIMITATIONS

1. No fixed sequence of questions

2.No time limits

3. History of attempts not captured
4. No list of question competencies

5. Results of attempts not captured



RECOMMENDATIONS

1. Reorganise questions based on competencies learnt

2. Restructure database for future analytics

3. Update SingPath

EXPERIMENT

Compare different learning pedagogies

X



o CONCLUSION:
A’I THE LEARNING JOURNEY

Began with an 1dea
Crisis due to overly ambitious goals

Simple analytical techniques achieved results



INDIVIDUAL
REFLECTIONS

\&

“What does the
data say?”
- Darren

“Integrity and pride in a
project helps move things
forward” - Shane

“Persistence is the
key to results”
- Wel Yang
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|| JSON TO CSV CONVERSION

- HTML file

- Pseudo-Code

: + For each language,
+ For each level of the language
- For each user attempt of the question _
- Save the language level, question number, question title, :
username, start-time, end-time

+ Also look up and save the full titles of each question, including
the level and language

- Convert Unix time into a human-readable datetime format :
* Convert Duration attempts from milliseconds to seconds :
(rounded up to nearest second) :



||| OTHER IDENTIFIED GROUPS

mm
guag Numbers | Sequence P

This set of questions aims to
educate the user on the use of

Variable 5,6,7,8, 6,7,5,9,

S 9 3
variables
Integer Begins with an introduction to
3) 5) 6) 7)
2 Data g the Integer data type, followed
Type by basic application examples.
String 3,5,6,7, Begins with an introduction to
2 Data 2,9,10 8,4,13, the String data type, followed
Type 2,9,10 by basic application examples.
Float Begins with an introduction to
2 Data 4,13 the Float data type, followed by

Type basic application examples.




EXPERIMENTDESIGN

#%  APROPOSED SOLUTION

G



|| EXPERIMENT INTRODUCTION

- Hypothesis
- Students who complete a set of questions do better
using the “Problem Based” pedagogy as compared
to the “Self-Directed Learning” pedagogy

- Language to be learned: Python
- Participants
» 2 Groups of Tertiary Students

- Pre and Post Experiment Tests

» Control and Experiment Groups



||| EXPERIMENT DETAILS

- Sample of difference in question order

Original Question Modified Question

Language Order Order

1,2,3,4,5,6,7,8, 1,2,3,4,10,11, 6, 7/,
9,10, 11 8,95

1,2,3,4,5,6,7,8, 1,11,12,3,5,6, 7,8,
9,10, 11,12,13 4,13,2,9, 10




|| EXPERIMENT ANALYSIS

- In each group, for each question
- Take the results of those who got the question
correct

- Compare Performance by Duration of Attempt

- Conduct 2-Sample 1-Tailed Z-Test
» Or a 2-Sample 1-Tailed T-Test



| EXPERIMENT MISSING
COMPONENT

+ Questions for the Pre and Post Experiment Tests

+ Questions for the Competencies Test



