Experienceswith | nternational
\Web-based | ntreductory:
L ong-Distance Statistics Courses

JUrgen Symanzik
Utah State Univer sity, L. ogan, UT

*e-mall: symanzik@math.usu.edu
WWW: http:/Mmww.math.usu.edu/~Symanzik




Contents (1)

m Part |;: Overall Structure

B |ntroduction

m The US Setup
— Course Structure

— Electronic Exams & Grading
— Problems and'their Selutions
B The Hong Kong Setup
— Weekly Meetings
— Electronic Homework Submission & Grading
— Problems and their Solutions

m Evaluation of Student Surveys



Contents (2)

m Part |l: Exam Question Order and
Student Behavior

B Exam Structure
m Visua Analysis

m Conclusions
B Future Work




Part | Overall Structure




| ntroduction

m Stat 2000: Introduction to Statistical M ethods
m Utah State long-distance course

m 3 sessions offered 2004 in Hong Kong
—Spring (15 weeks, 01/12-04/19). 60 students
— Summer 1 (12 weeks, 02/23-05/10): 30 students
— Summer 2 (15 weeks, 04/26-08/02). 89 students




US Setup: Course Structure

m Use of electronic textbook CyberStats (first use
outside North America)

B ~2 CyberStats subunits assigned per week
B 1 main instructor in US
m 1 local instructor in Hong Kong

m Students have to work fully. electronically:

— No printed textbook required (but optionally available)
— Web-based homework submission and grading

— Web-based exams and grading

— Communication via message board & e-malils




CyberStats

Course Map

Units 4 - Collecting and Visualizing Data

Uniis B - Modeling Random Behavier

Al
Owverview of Data Collection

A2
Oerview of Sampling

A3

Overview of Experiments and
Ohservational Studies

A4
Population vs. Sanple

AS
Describing Data Graphieall

Ab
Describing Data Numerically

AT
Scatier Plots

AR
Correlation - Describing Bivariate Data

A9
Describing Categorical Data

B-1
Prohahility Concepis

Units C - Inference
Units I - Regression

Units F - Time Series
Units G - Statistical Process Conirol

Uniis E - Design of Experiments and ANOVA

B-2
Probahility Rules

B-3

Conditional Prohahility and endence

B-5
Random Variahles

B-6
Expecied YValues and YVariance

B-7T
Binomial Random Variahles

B-8
Poisson Disiribution

B-9
Mormal Distribution

B-10
Exponential Distribution

BE-11
sampling Distributions

B-12
Central Limit Theorem

B-13
chi-Squared Distribhutions

B-14
F-Distrihution

C-1
Confidence Intervals - The Concepis

C-2
Confidence Intervals for the Mean

Cc-3
The Concepts of Hypothesis Tesis

C-4
Hypothesis Test for the RMean

C-5
Power and Sample Size

C-6
t-Tests and Intervals

C-7
Tests and Intervals for Proportions

C-8
Two endent 5 les

Cc-9
Paired Data

C-10
Tawo-Way Tables for Count Data

D-1
Overview of Linear Modeling

D-2
Simple Linear Regression

D-3
Residuals

D-4
Multiple Linear Regression

E1l

Basic Principles of Experimental Desiogn

E3
One-Way ANOYA

F-1
Data Cwer Time

G-1
Crhrerview of Statistical Process Conirol




US Setup: Electronic Exams

m \Web-based exams.
— 31n Spring
—21n Summer 1 & 2
m Exams taken in Hong Kong classroom

m Multiple-choice questions and text-based
guestions to be answered via CyberStats
password-protected html Web page

m Question order randomized fior each student,
but identical questions within each group




US Setup: Electronic Grading

m Grading via html Web page with forms for
points and Instructor comments

m ALL answers (Including duplicated ones) for
aquestionsfor ALL students visible at the

same time

m Future research question: in which way do
students change their answexrs?




US Setup: Problems & Solutions (1

m / students involved in cheating In final exam in
Spring (awarded F), e.qg., Question 39:

— 1244x: [SarverTime Apr-21-2004 10:46:52 PM |
there has three outliers , and the data s fairly symmetric

— 1257x: [SarverTime Apr-21-2004 10:54:14 PM |
there are no outliers. The boxplot shows that there is fairly symmetric.

— 1257x: [SaverTime Apr-21-2004 11:18:37 PM |
there has three outliers, and the dataiis fairly symmetric

m Solution: Additional proctors in back of the
classroom




US Setup: Problems & Solutions (2

B Almost Impossible to motivate students to
participate in discussion via message board;
too shy or language problems ?

B Solution: none so far




Hong Kong Setup: \Weekly: M eetings (1

m \Weekly meetings of 180 minutes, mostly In
computer lab

— 10 min computer setup
— 75 min lecture period
— 5 min break

— 75 min |ecture period
— 15min Q & A period

| |n |ecture period: discussion of course
material & work with WebStat & other
Interactive tools

mIn Q& A period: Homework questions and
further work with interactive tools




Honag Kong Setup: Weekly M eetings (2

B Attendance above 90% at start of the semester
m Attendance gradually decreased to about 70%

B Exception: Close to 100% before exams
(discussion of sample exams)




IHona Kong Setup: Electronic IHomework
Submission & Grading

B Almost 100% of homeworks submitted
electronically

m About 60% to 70% of homeworks submitted
on time

m Grading of homeworks:

— “In my opinion, it’s really convenient to grade the
homework online in CyberStats.” (Alex, Local Hong Kong
| nstructor)




Hong Kona Setup: Problems & Solutiens

B Some technical problems with CyberStats
B Sometimes slow to access CyberStats
m Sitemap would be helpful

B Solutions. Communication with CyberStats
developers, possibly CyberStats mirror Site?




Student Survey (1)

B After the final exam

B Noextracredit in Spring: 5/ 58 responses from
students attending the final exam

m 20 points (towards 1000 points score) In Summer
1& 2: 27/ 27 and 60 / 81 responses (59 / 69 from
students eventually passing the course)

H 25 (Spring) and 23 (Summer 1 & 2) questions on:

— General

— Instruction

— CyberStats

— Exams

— Demographics/Personal

B Non-anonymous responses, due to CyberStats, any
answer (including “NA”) was acceptable




Student Survey. (2)

B Results for Summer 2 session only (60
responses):
— Demographics: about 50% male & 50% femal e;

mostly early 20ies; English as a secondary
language

— For most students, this was theair first statistics
course

— Students generally satisfied with overall quality
of the course and Instruction

— 19 students found this course better than other
distance |earning courses they took before

— Some students complained alBout computer
shortage and fast pace of local instructor




Student Survey. (3)

B Results for Summer 2 session only
(continued):
— 27 students found CyberStats terrible, or were
not very happy about It; 17 studentsliked it

— Favorite CyberStats feature: WebStat and

nossibility to analyze data directly; not so
popular: message board and e-notes

— Time and difficulty level of exams appropriate
for most students

— Favorite exam guestions: multiple-choice; |east-
favorite: text-based questions, with or without
Interactive tools




Conclusions

m Overall positive experience for US Instructor

m “ Convenient, user-friendly, excellent aid
from calculators and WebStat during the
class.” (Alex, Local Hong Kong Instructor)

m \We continued to use CyberStats in Fall 2005

m Changes to be expected due to new
CyberStats owner (Thomson Publishing)




Part | 1: Exam Question Order
and Student Behavior




Exam Structure (1)

B Analysis of Spring 2004 exam data only.
B 3 electronic exams through CyberStats

H 2 guestion types:
— multiple-choice (m)

— text-based (t)

m Midterm 1: 60 min -15 m, 10 t - 59 students
m Midterm 2: 60 min-15m, 10t - 57 students
m Fna: 180 min-25m, 25t - 58 students




Exam Structure(2)

m For each student, for each exam, question
order randomized as.

1
2

3

first multiple-choice, then text
first text, then multiple-choice
multiple-choice & text fully randomized

m Each student had each order type once, e.g.,
[2] iInMid 1, [3] InMid 2, [1] in Final

m About 10 students for each of the 6
permutations of question order type

B Record each answer and time of submission




Exam Structure(3)

m All 25 (or 50) questions displayed via a
single html page

m Students allowed (and encouraged) to
answer questions in any order:

— You have exactly 60 minutes to conpl ete the exam
Any itens submtted after 60 mnutes wll not be
graded. Try to correctly answer as nany guestions
as possible during thils tine period. You are
all owned to answer questions In any oerder. Start
wth a question that seens the easiest for you. If
you cannot answer a questiom withirn a short tine,
nove to anot her question, and cone back to the
previ ously unanswered questions toward the end of
the exam [Introduction for Mdterm 1]




Resear ch Questions

m Fact: Question Order Effect well-known for
Sample Surveys

m |n which order do students answer the
guestions?

B Do students speed up towards the end of the
exam period?

m Do students have a preference when to
answer multiple-choice and text questions?
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Conclusions (1)

m Q: Inwhich order do students answer the
guestions?

m A: There are different student “types’:

— mostly seguential

— multiple-choice first
— text first

— random




Conclusions(2)

m Q: Do students speed up towards the end of
the exam period?

m A: Student freguently change (or resubmit)
answers towards the end. No noticeable

Increase In Midterm 1 & Final, but some
INncrease In Midterm 2.




Conclusions (3)

m Q: Do students have a preference when to
answer multiple-choice and text questions?

m A: The medians of the times multiple-choice
guestions get answered are smaller than the

medians of the times text guestions get
answered.




Euture Woerk (1)

m Continue visua analysis to generate further
hypotheses:

— assoclate scores with guestion order type
— associ ate scores with student “type”’ (e.g., does

random answering order result in more/less
points?)
m Use additional data (Summer 2004/1: 29
students, Summer 2004/2: 87 students) for
statistical inference




Future Work (2)

m Link survey answers to overall student
nerformance

m Further analysis of repeated / changed
student exam answer's (@ JSM 2006)
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Questions ?




