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Pedagogical Basis

Larry Michaelsen, L. Dee Fink, Robert H. Black 
(1996)  What every faculty developer needs to 
know about learning groups

(1) Learning Groups -- “Team 
Learning Instructional Activity 
Sequence”

(2) Pivotal role of feedback in 
developing students’ higher-
level cognitive skills



Michaelsen et al. (1996) describe a 
"Readiness Assurance Process”
consisting of: 

(1)  assigned readings for individual study

(2)  an individual test

(3)  a group test (taken within a 
collaborative learning group)

(4)  immediate feedback on the group test 
with an opportunity for group appeals 

(5)  oral instructor feedback.  
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(From Michaelsen et al. 1996)



Readiness Assurance Process:

Used to introduce each major instructional 
unit and to ensure that students are 
intellectually prepared for assignments 
needing higher level cognitive skills.

One result of the process is that "students 
encounter new data that test their 
understanding of key concepts at least five 
different times and in five very different 
ways."

(From Michaelsen et al. 1996)



Pedagogical Basis

Testing & Feedback

(From Michaelsen et al. 1996)



Adaptation to NATS 101





Class is divided 
into ~ 20 

collaborative 
learning groups

Mostly first-
year students 
& non-science 

majors



Undergraduate 
preceptors 

assist in 
individual and 
group learning 

activities



“Readiness Assurance Process” as 
implemented in Fall ’99 & Spring ’00 semesters:

Students 
assigned 
textbook 
readings





Individual in-class testing procedure 
used regular scantron forms:

Students tested on their PREPARATION -- how 
well they understand material they have been 
reading and studying on their own before 
hearing about it in class. 



On scantron
forms, students 
answered each 
question 3 times:

Allows partial 
credit when they 
are unsure of the 
answer

1st

3rd

5th

6th

7th

2nd

4th



After individual test 
forms were 
collected, students 
got into their 
learning groups and 
took the same test
as a group

Individual test 
scantron forms were 
scored and returned 

to students at the 
next class



Students entered 
collaboratively 
derived answers on a 
separate GROUP 
answer form for in-
class grading:

One 
answer 
per 
question –
no partial 
credit



Immediate feedback from:
in-class “rapid return” grading method:

Beth Harrison’s Drill Box !



Stacks of test 
forms were 
drilled to mark 
the correct 
answer . . .

. . . Forms were then 
scored and returned to 
each group right away



•  Groups discussed correct answers 
•  Submitted written appeals
• Test reviewed with whole class



Reassessment of Procedure
in NATS 101 Course:

• Students complained that 
concepts too difficult to be 
tested on without prior lecture 
explanations

•  Readiness Tests were made 
simpler to compensate; hence 
little testing on higher level 
concepts took place



• Lots of class time taken up by 
Readiness Assurance testing 
sessions when material was 
broken down into more 
“digestible” units

• “Appeals” process did not lead 
to new learning (with Tier One 
students)



A weak link

INTERIM CONCLUSIONS:

Not  very useful

ALWAYS more needed, 
esp. in large classes

Works pretty well!



Adaptations / Improvements:

• More feedback during 
preparation phase (with “low 
stakes grading”) to help students 
understand and gain confidence 
with material

• Less class time taken up by 
individual phase of “Readiness 
Assessment” 



Adaptations / Improvements:

• Continue with in-class Individual 
& Group Test process, but with  
“higher stakes testing”

•  Ensure individual accountability 
for learning = high stakes exams

•  More FEEDBACK needed overall



Learning Technology Tools

WebCT



Learning Technology Tools



WebCT:  Self Tests & Online Quizzes



Non-graded “Self Check” 
on how well student 
understands reading 
material 

w/ detailed explanatory 
feedback

Low-stakes online 
“Readiness Quiz” to test 
student’s preparedness

Replaces in-class individual 
test before lecturing on 

course material



Example of Self-Check question:



Detailed feedback for each 
right and wrong answer



Detailed feedback helps to fine-tune 
understanding of reading material and 
“re-wire” misconceptions students often 
bring in with them to the course



Example of 
Online 

Readiness 
Quiz 

question:

Quiz builds 
on Self-
Check 
material but 
with some 
testing of 
higher level 
concepts



Immediate feedback possible as 
soon as student submits the quiz



In-class lecture activity:

A B
Which one is the more accurate 

depiction of the Greenhouse Effect??



A B

B is better!!!!!



IR radiation 
is absorbed 
by GH gases 
in the 
atmosphere 
and emitted 
back to 
Earth

IR radiation 
is absorbed 
by GH gases 
in the 
atmosphere 
and emitted 
out to space



Multi-Tiered Testing Approach:

Midterm & Final Individual Exams

In-class Individual & 
Group Tests

Ungraded
Self-Checks

Online Readiness 
Quizzes

HIGH 
STAKES
TESTING

LOW
STAKES
TESTING



The various testing tiers 
progress from low-stakes 
testing (non-graded self-tests) 
to high-stakes testing (major 
graded exams).

Tiered approach allows the 
student to gain knowledge and 
confidence with the material at 
each progressive level because 
of the immediate feedback 
provided. 



A new IMMEDIATE 
FEEDBACK tool for use 
during in-class exams: 



Created by:

Michael Epstein,  PhD
Rider University, NJ

http://enigma.rider.edu/~epstein/ifat/















Students use IF-AT 
form for immediate 
feedback on their 
Group Tests & 
compute their group 
score themselves



WebCT anonymous online survey tool 
used to assess students’ attitudes 
about the form:







Student comments from anonymous 
online survey:

“I thought the IF-AT form was helpful 
because even thought I would get a 
couple answers wrong the first time I 
knew that I could still get partial credit 
for it. I also like it because it is kind of 
fun and different from ordinary tests. I 
just wish that the questions were a bit 
easier, that’s all.”



“The If-At form helps me understand 
just why I got an answer wrong, 
versus other classes where you lose 
a point or two without any 
explanation. The best way to learn is 
from one's mistakes.”

“I feel it is a very fair way to do a test 
because we are really learning and it 
forces you to learn what the correct 
answer is instead of just getting one 
try and not knowing if you are right or 
wrong.”



“I thought it was a good way to take 
the midterm. I liked knowing when I 
got the right answer and when I 
missed an answer, it made me want to 
concentrate harder and get the next 
one right.”

“The If-At form made the test more 
interesting by having to scratch off the 
answers.  It helps me to keep from 
zoning out too much during the test.”



“The form was a good tool because it 
allowed me to have partial credit for 
answers if I wasn't sure between two 
answers. 

This also helped because if I got the 
answer right the second time it allowed 
me to straighten out the two concepts in 
my head.  It allowed for interactive 
learning with the test.”



“I really liked knowing what questions 
I got right or wrong and then using 
those questions to help answer later 
questions. 

It also helped my confidence in the 
test because I knew right away that I 
did really well, and I believe that that 
also helped me in the second (essay) 
section of the test.”



“I got a lot better grade on the test 
because of the If-At form. Sometimes 
I read questions wrong when I really 
understand the material. 

Because we use these forms I was 
able to correct my mistakes within 
the next try.  I got an A but would 
have certainly had a B if not for the 
form. Thanks.”



“It was good until the last couple 
questions.  When I missed some of 
the questions, I became 
discouraged.”

“On this test I truly believe that for 
me it wasn't a positive thing. I didn't 
do very well so when I knew that, I 
felt horrible leaving the test.”





What about feedback for 
essay questions?

Follow up on Webpage







Summary

Multi-Tiered Testing Approach:

Ungraded
Self-Checks

Online Readiness 
Quizzes

In-class Individual & 
Group Tests

Midterm & Final Individual Exams

LOW
STAKES
TESTING

HIGH 
STAKES
TESTING

Immediate 
Feedback



Suggestions

• To facilitate higher-level learning, 
detailed feedback on Self Tests must 
be based on instructor’s accumulated 
experience of how students tend to 
interact with material; plus awareness 
of common misconceptions, learning 
pitfalls, etc.

-- not a job for new GTA assigned to 
course for the first time!



• Various options in WebCT for 
online quizzes:

-- take 3 times; grade =  
average of 3 attempts

-- feedback on whether right 
or wrong when test submitted

-- overall feedback or hints on 
question can be provided
without giving away correct 
answer



• Students must have opportunity 
to “practice” with IF-AT forms 
before first use on high-stakes 
exam

-- another benefit of using the form 
on Group Tests



Structure units of instruction based on 
desired learning outcomes
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Include activities that apply 
higher-level cognitive skills 
to course concepts



http://www.gened.arizona.edu/nats101gc/

katie@LTRR.arizona.edu



http://enigma.rider.edu/~epstein/ifat/
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