To: Interested Faculty
Fm: Paul Marshall
Subj: The use of student notes while taking tests

I received Peter Schmidts email about what we all thought the value or possible problems
were with allowing notes in the classroom during a quiz or test. I queried a list-serve |
belong to. These folks are all faculty and administrators from colleges and universities
around the country. I found their responses informative. I hope you do as well.

My original posting follows:

A di scussion is afoot here about allow ng students to bring
their class notes for use during an exam The di scussion
centers on these points: the value to student |earning and
retention, breach of test taking etiquette, does the
practice reinforce good note taking, one sumary page of
notes 'vs' notes in general, does it cause grade inflation
and the general gasp of surprise that one would even bring
up the practice in polite conpany. Does any one know of any
research on the practice, have hel pful comments on the
practice?

(response #1)

The first question is "Wiat is the purpose of the test?" |If
it is used only to check recall of information (presum ng
this to be inportant), then the use of notes defeats its
purpose. |If the test is used to provide evidence of other

t han nmenory, then notes can be used as raw material for
responses to nore involved problens, essays, and ot her
itens. In this case, having notes reasonably nodels real -
wor |l d situations where reference to correct information is a
necessary part of a problemsolving or other process. How
often are workers in al nbost any context asked to do
everything for nmenory? Particularly in professional
positions (for which college is supposed to prepare us?) do
peopl e have not ebooks or other nore sophisticated devices
for recording and referring to inportant information? Al nost
al ways.

The etiquette issue is valid only if the test is used as a
vehicle to separate those nore skilled fromthose | ess
skilled either in menorization or in problemsolving. That
is, if the purpose is conpetitive, then having notes is
"cheating". |If one believes this, then one probably al so
refutes accommodations for LD or other students as a form of
cheating: letting those not capable get by giving them
speci al breaks. | amnot convinced that such a purpose has
merit. | agree with Lee Chronbach, who said that education



shoul d be a tal ent devel opnent effort rather than a
conpetition.

Grade inflation is a msused termin many cases and it's no
different here. |f good tests/assessnents allow students to
denonstrate skill or mastery, and if those tests replicate
real conditions outside the classroom and if our objective
is to help students achieve the highest |evels, then we want
hi gh grades. The correlation of GPAs to achi evenent shoul d
be high. 1It's only when we have poor tests or unjustified
rationale for giving them that we nove in the direction of
hi gh, but neani ngl ess grades.

Finally, as we know fromyears of dial ogue, the nost

val uabl e function of testing is not intellectual survival of
the fittest, but rather providing opportunities for teachers
and students to better understand what they do not
under st and.

M ke

M chael Theall, Ph.D

Di rector CATALYST & Assoc. Prof.

2207 Beeghly Col|l. of Ed.

Youngstown State Univ.

1 University Plaza Youngstown, OH 44555

(response #2)

| teach sociology and give in-class essay exans that allow
students to use notes and books.

| devel oped this nethod of exam nation after teaching online
courses and realizing that students taking online courses
had access to all kinds of materials so | had to design an
examthat did not ask for specific rote information, but

i nstead asked themto craft an essay using theories and
concepts. This is, in fact, what | claimnmny students shoul d
be able to do when they finish the course (not nenorize
material and wite it in a blue book as fast as possible --
|ater to be totally forgotten).

So, | tell the students they will be given a question,
usual |y sonme scenario, case, or problem and | ask themto
anal yze the case using all the relevant concepts, theories,
and i deas we have discussed in class and from readi ngs.
There is no "answer" that can be "l ooked up". This is
application to problens and cases. Sociol ogi sts do not
practice their discipline without notes and books; so | do
not ask ny students to do this either.



| think this method is nmuch closer to what is referred to as
"aut hentic assessnment”. | am assessing and grading ny
students on their ability to denonstrate the capacities |
expect themto develop in a sociology class.

The students al so have opportunities to do this kind of
creative work on regular in-class and out-of-class
assignments and exerci ses.

Yes, grades tend to be better and, nore inportant, | think
they learn nore that actually |asts beyond the course and
whi ch can be transferred to other |earning situations.

Davi d Jaffee

Associ ate Dean

Col I ege of Arts and Sciences
Uni versity of North Florida

(response #3)

| don't know of the research but in my own experience in
teaching a freshman | evel college success course the notes
and the |l evel of test questions both need to be considered.
| gave a test recently for which | told students they could
use their notes but | knew that their notes would not be
very hel pful because | had prepared exam questions at the
interpretative level of criticial thinking about above.

had wanted to make the point that notes are usually nost
val uable for literal level information -- we generally
don't have our processing in our notes.

Students in the class were then able to evaluate in which
courses notes woul d have been hel pful for exans and in which
courses their class notes were not particularly hel pful.

| f students are tested over the information literally, then
their notes are often good resources for them | also have
gi ven open note tests when | want students to have access to
basic definitions, etc. even though that information is not
what | amtesting themon, it is often the foundation of

hi gher order questions.

Susan

Susan Deese- Roberts, PhD

Director, Center for the Advancenent of Scholarship in
Teachi ng and Learni ng

C&J, Room 158

Uni versity of New Mexico

Al buquerque, NM 87131-1171

(response #4)



This may be slightly off the specific question asked, but
perhaps will spark discussion. |'ve used sonething simlar
tothis regularly in ny upper-level literature classes: the
exans are open-book and open-note, and | give students the
guestions in advance; | give three questions, and students
choose which one they want to answer (and only one). They
must wite the essay answers in class, and | limt the
answers to 6 bl uebook pages. They can bring an outline of
an answer into class, but they nmust do the witing there.
use bl uebooks with special stanps (different each tinme) to
ensure that they're not witing the questions in advance.

|"ve found this does a couple of things: | give thempretty
t ough questions, which always ask themto relate two or
three of the texts we've read in ways that we haven't
necessarily discussed with those specific texts--though

we' ve al ways di scussed the thene in general at some point
during the senmester. By getting the questions in advance
and having the books/notes in front of them the students
have had the chance to put a |lot of thought into their
answers, without the risk of all-night efforts on take-hone
exans. |'ve really been pleased with the depth of thought
t hat students have been able to include, and they've been
able to quote directly fromthe texts with authority for
their answers (though there's the danger of spending too
much tinme hunting for quotes if they' re not prepared).

The grades students receive have generally been a range |
woul d call typical for other nmore orthodox exam nethods |'ve
used, and | greatly prefer this approach to fill-in-the-
bl ank types or other simlar nenory-based test questions.

| "ve conducted no systematic study of the process, so this
is only anecdotal. But |'ve been pleased with the results.
Students hate themat first, but after a while they don't
mnd them (well, some students don't mind then). Years

| ater one student said to nmy wife, "he gave difficult exans,
but | learned a lot fromthem" So for at |east one
student, the examitself was a | earning experience--which
hope woul d be true for all tests.

Ji m Post ema
Janes Post enna

Associ ate Dean for Faculty Devel opment and Resources
Concordi a Col | ege--Morhead, M nnesota

(response #5)



As a new faculty nenber, | have little enpirical or
substantive input to this. But | do have an anecdote.

Thr oughout Hi gh School, | was privileged to have a
successi on of excellent biology teachers. | |oved biol ogy.
The learning was difficult and exciting, the tests were
open- book and open-notes. (And they were NOT easy! But
they were, in fact, fun for nme to take). Wth these
wonder f ul experiences of biology, | went to college as a
biology major. And, within [ ess than 8 weeks, | was out of
that departnment. Exposure to the litany of facts-to-be-
menori zed and nul ti pl e-choi ce questions took the juice and
excitenment right out of it for me. Blech.

Wil e sone | earning-of-facts is essential to education,
think that the cl osed-book test is an increasingly arcane

i dea, as access to reference information becones sinple. To
my mnd, it seens that a nore up-to-date pedagogy has our
students learning facts by using them and nenorizing them
"accidental ly', because they've been used enough.

To this day, | renenber nothing of college biology. But I

| earned t he

Krebs Cycle in 9th grade, and while | cannot renenber the
speci fic conmpounds and by-products, | knowit to be a
central process in netabolismin both plants and aninmals, a
counter-part to photosynthesis in plants. And | know

nmet abol i sm can be aerobic or anaerobic, with lactic acid a
by- product of anaerobic processes.

Not bad for an open-book open-notes 9th grade bio class, eh?

Tara Tayyabkhan

Assi stant Prof essor

Department of Psychol ogy

| ndi ana Uni versity of Pennsyl vani a
| ndi ana, PA 15705

(response #6)

A few days before the final examfor ny course, | would rmake
an announcenent in class.

| would allow students to bring one (1) officially
sanctioned 3"x5" 'cheat sheet', filled front and back to the
final exam which was conprehensive for the senester. | had
two 'official' sized boxes printed on the back of the course
packet. All students were to cut out and use these for this
purpose. | had provided two so they could share one with a
classnmate, or in case they duffed one while making it.



The were allowed to wite as nuch as they could fit on
either side, but it had to be hand-witten, and they were
not allowed the use of magnifying gl asses, jeweler's |oupes,
or mcroscopes during the exam ;-) | wanted themto hand-
wite these, so they would be forced to process the materi al
agai n.

Their usernane also had to be witten on them (I included a
line for that on the official version), and they were to
turn themin with their exans. | have all of the raw
materials now for a potential study on what content students
deem i nportant enough for this rather limted real estate,
and can al so include their performance on the exam and
conpare it to the class as a whole. | had about 800-1000
students per senester, so ny N would be pretty good, and the
exam al so was pretty solid, both froma classic psychonetric

standpoint and also froma content POV. | also have this
data for a few senesters, so | can conpare between senester
performance, as well. Now all | need is the tine. *sigh*

My informal chats with students (after the exam and course
were over), and review ng the docunents and ot her course
data, has reveal ed the follow ng:

-- This alleviated *a lot* of their anxiety over having to
prepare for a conprehensive exam which was the first
col | ege conprehensi ve exam many of them had faced.

-- Alnost all students believed that this evened the playing
field with those students who woul d have used a cheat sheet
anyway, whether it had been officially sanctioned or not.

-- The students who attended regularly did not use theirs
very nmuch in the exam The act of witing did do it's job,
and they also had the I eg up of being better prepared thru
solid attendence (paraphrasing their responses).

-- Many of themalso noted that what they had witten down
wasn't directly useful for nost of the questions that were
asked. [BTW the bulk of information alnost all students had
entered was factual (Bloomis level 1 & sone at |evel 2).]

-- Some were very clever in using different nethods of

organi zation with their data, including physical proximty
and enclosing lines, color coding with highlighters, and a
few even used nmultiple colored pens, creating a data density
t hat ot hers | acked..

| had nade a conscious decision to turn this into another

| earni ng exercise for the course, since cheating was |ikely
to occur anyway, given the class size and the testing roons.
By allowing themto use this formof a self-created
reference within these restrictions, | didn't believe | was
"giving away" too much, and it elimnated all kinds of
student angst and problens for nyself. For instance, the
students who did not do well on the exam even with this
prop, usually had wetched attendance -- hard to bl ame
anyone but thenselves at that point.



Just meke certain you are creating good exans, allow the use
of such cheat sheets (with some thought given to their use,
and your desired outcones), and get on with hel ping them

| earn.

| also think Mke's and Jimls posts are spot on, too.

Cheer s,

G eg Hanek ghanek@ ndi ana. edu

. di scl ai ner . pithy_quote
(response #7)
Know edge, recall, conprehension are real world needs, too.

It mght be very inportant that |earners recall broad
organi zing principles of a subject if they are to select and
enploy information, tools , job aids, etc.

What about a conbi ned approach to exans, dependi ng on
content and | evel of know edge required? Basically: closed
book for know edge of x, ...to open book for eval uation of
x. The nore demandi ng the cognitive task, the nore open the
book.

B. Hill

Coor di nat or,

I nstructional Design Center
Seattle University

(response #8)

| have found that so nmany students believe that "open book"
nmeans that they open the book for the first time at the exam
that | have resisted such an exam On the other hand, |
find that the 75 m nutes we have for an exam | eaves nany
students stupefied or superficial in order to neet the tine
demands. M conpromse is that | give one rather
conprehensi ve question as a take-honme essay. Students may
use any information fromthat essay in witing the rest of
their exam (40% for the essay and 60% for the part of the
exam done in class). The essay needs preparation and counts
in the exam so students nust study. Mre of the examis
better to read. Students feel |ess pressured about the
exam | feel that there are nore opportunities in such an



examfor me to read the best work and thoughts of ny
students.

| wonder if we are still answering the initial question.
Maybe we are.

B

(Response #9)

Ed Nuhfer wrote: "The "closed book exam" is clearly a relic of the time priort 0
recogni zing levels of thinking...."

Tara Tayyabkhan said "The notion of 'mastery' of a body of
know edge, in the sense of being able to renenber it, is
perhaps a relic of the pre-CGutenberg era..

Just a rem nder of how slow institutions can be to
change.".. well, since you ask, (ah the history of
assessnment. :0) ny weakness...)

I f you exclude the Chinese Cvil Service Exam (2200BC) which
was on academ c subjects and pretty much bl ew away any
conpetition for advanced assessnment until the early 1900s AD
(think about that 4,000 years on top!), then the first
academ c examwas in 1219, the oral |aw exam of the essay
type (University of Bol ogna).

U Bol ogna the first Western university (Go Team Bal oney!

Just like the ring of that) had been founded in 1088 and was
preceded by the ol dest university, Al -Azhar, in 988-- so
education survived in the West/M ddl e East for 200-300 years
wi t hout exans.

It should be noted that any teacher, Socrates included,
woul d have inevitably eval uated students and perhaps did a
better job than oral essays, but thl1219 is the first form
test for educational purposes that | know of. And
predecessors probably |acked a formal scoring system which
is a major conceptual shift. (Hey, they didn't publish their
systemin a recogni zed peer reviewed journal so they don't
get credit). [The Chinese Cvil Service Examwas for

enpl oynment so wouldn't qualify as educational in this sense.
However, their efforts to mnimze cheating are interesting
and oh so famliar, although they built each student a
l[ittle hut of his/her own.]

Back to the Western world, the earliest notion of a "score"
is the idea of a rating scale. It was first nmentioned in
rough formin the first century and by

Gal en for body tenperature-- (a systemstill used by
researchers seeking "warm bodies" for their experinents and
| ecturers staring out a group of glazed eyes--[tongue in



cheek]). However, his rating systemis seen as a precursor,
not a true rating scale.

Back to the notion of the earliest score for educational

pur poses (i.e., recognized | evels of thinking):

In 1441 the Catholic University of Louvain introduced the
concept of ranking students and used: honor nen;
satisfactory; charity passes; failures.

(These are, | assune, translations and you may see variation
in the exact terns. Also be aware that words |ike 'honor'
change in nmeaning over tine. The word "idiot," for exanple,
was a technical nedical termin 1900 and got corrupted into
an insult. It's quite shocking to read sone early texts in
which they refer to children as idiots.)

W finally get *witten exans in 1540 courtesy of the
Jesuits, for both educational placenent and instruction. So
H gher Education got al ong another 300 years without witten
exans.

Pl ease note they basically had to wait until paper was

readi |y avail abl e and cheap enough for nere students to use.
Wiy was paper avail abl e now?

Well, sonething called the Black Death had left a | ot of
unused cl othes suitable for rags behind. (Later, in the
1800s, the pulp mlls used the Iinen wappings of Egyptian
mumm es (of the common fol k) and we get an expl osi on of
testing in schools as cheap paper is wi dely available.)

The Jesuits didn't get around to publishing rules for exans
until 1599.
(They' re speed denons by educational standards--only 49

years).
The #2 pencil received its designation in 1795 by Conte' to
i ndi cate nedi um hardness (by the way-- there is still no

central standard for what the #2 means, the manufacturer
just decides...but it's only been 200 years, not nearly
enough time in academ c years.)

Thomasi us, a CGerman phil osopher, is one of ny favorite folk.
He introduced the first psychol ogical rating scale in 1692.
But of nore interest to ne is that he was al so one of the
first to lecture in the native |anguage of his students (as
opposed to Latin). He was soundly criticized for it, too,
for corrupting the educational process, nollycoddling
students, that sort of thing.

The fun thing is that you can experience just what it was
i ke to be Thomasius by wal king into a group of faculty and
suggesting they teach on-line or that the university should
introduce a first year experience, or confess to using

mul tiple choice exans...... (Thomasi us al so was one of the
first to suggest that using torture to extract confessions
was i nhumane and illogical. | think he had a clear thene in

his life).



Oxford finally introduced witten exans in 1809. Let's see
that woul d be roughly 800 years after the first university
was founded and about 6-700 years after Oxford was founded
(roughly 1096 to 1167 dependi ng on what you consider). MWy
guess is it took awhile because fol ks were conpl ai ni ng about
this newfangl ed concept and how it would corrupt the
educational process (Socrates certainly said the sanme about
witing).

Curiously, one of the earliest known uses of a rating scale

i n education

(1826) occurred just up the road fromne in New Harnony,

I ndiana, a very odd little town in which a group of utopists
settled (actually several settled there but that's another
story) including sone top nanes of the tine. They used the
Scal e of Human Faculties to evaluate children in their
schools...nore at:

http://ww. wku. edu/ ~sal | y. kuhl enschm dt / whi nsy/tests/shf. htm

By the 1850s the use of exans had pretty much expl oded in
the USA for awardi ng degrees, jobs, etc. The structure of
testing of what we know today is pretty nmuch in place. The
rapi d adoption suggests that exans satisfy sone societal
needs in a way that other options don't, for all their

i nperfections. The trick is being thoughtful, not automatic
in their use....and history can help us be aware that what
we take for granted, hasn't always been so.

To bring the tineline of significant education testing bits
toits close

Testing Tech... The Eagle pencil conpany opened in 1856.

The first practical fountain pen was introduced in 1888

repl acing the single nost successful witing tool in the

hi story of humankind: the quill pen, which reigned suprene
for 1,000 years. The ball point cones along in 1938,
invented by a Hungarian journalist. In 1880 Herman Hollerith
i ntroduced punched cards for collecting the census (which
led to Y2k problens because of the restricted colum w dth
and to the

scantron...which canme along only in 1973, a nmere '"twinkle in
papa's eyes' in ternms of tinme that has passed.

Testing concepts. ..
The first published nmultiple choice itens showed up in 1915
on the Kansas

Silent Reading Test, still a youth, still m sunderstood.
1926 the SAT is introduced. The 1941 norm sanple is used as
the standard for many years-- it consisted of folk from

sel ective schools. Think about what that says about the
col | ege experience (who is "allowed in") in the 1940s vs
today. That whol e gat ekeepi ng concept of education stens
frombefore the printing press and the very hierarchical
soci ety of the tine. Educators conplained that the printing


http://www.wku.edu/~sally.kuhlenschmidt/whimsy/tests/shf.htm

press woul d give education to the masses and lead to the
downfall of society as they knewit. (They were right.)
[ Does any of this sound famliar wre technol ogy today?]

By the 1930s the experts considered standardi zed achi evenent
tests superior to essay tests. (There are plenty of
statistical, practical and bias reasons why they meke that
claim-that's a whole nother POD thread, which sadly | can't
participate in because |I'm heading off to the conference!).

In 1959 the ACT cones along. In 1965 we finally get the
Standards for Ed and Psych Testing from APA. It has been
revised a nunber of tinmes since then. Hey, only 39 years
from SAT to standards-- we beat out the Jesuits (wre
posting rules about testing) by 10 whol e years. | guess
that's progress.

Sadly, (to return to the original question) |I don't know
when the open vs cl osed book exam canme al ong ot her than that
the Chinese Cvil Service examwas definitely "cl osed book"
roughly 4,000 years ago. Socrates woul d have been a cl osed
book stroll (or rather closed scroll) fromwhat | understand
of his methods...and sonehow | can't envision the Jesuits
allowing their students access to resources, particularly
since it was customary along in that rough tine period to
chain the book to the library podium (Al though the Jesuit

exam was past Gutenberg by about 100 years). | know the
at nosphere around those early oral exans was pretty rough--
physical fights m ght break out. | think they m ght have

been worrying about things other than open vs cl osed books.
(e.g., open vs closed fists).

Haven't updated it in awhile (been busy with POD
conferences) but | have these and nore fun facts about al
types of psychol ogi cal assessnment on a tineline at
http://ww. wku. edu/ ~sal ly. kuhl enschm dt/nttm n. ht m

| should add that |'ve gathered these odds and ends from a
wi de variety of sources and | stand to be
corrected/ suppl enented on any of them

Sally

Sally L. Kuhl enschm dt, Ph.D

Director, Center for Teaching & Learning

Prof essor, Departnent of Psychol ogy

West ern Kentucky University, Bowling Geen, KY 42101
270/ 745- 6508, FAX: 270/ 745-6145

For ny e-mail address visit:

kkkkkk*k*k



http://www.wku.edu/~sally.kuhlenschmidt/mttmln.htm

(Response #10)

At 03:36 PM 10/ 4/2002 -0400, Bruce Wagner wote:

>PQDer s,

>| have found that so many students believe that "open book"
means that they open the book for the first time at the exam
that | have resisted such an exam On the other hand, |
find that the 75 m nutes we have for an exam | eaves nmany
students stupefied or superficial in order to neet the tine
demands. M conprom se is that | give one rather
conprehensi ve question as a take-hone essay. Students may
use any information fromthat essay in witing the rest of
their exam (40% for the essay and 60% for the part of the
exam done in class). The essay needs preparation and counts
in the exam so students nust study. Mre of the examis
better to read. Students feel |ess pressured about the
exam | feel that there are nore opportunities in such an
examfor me to read the best work and thoughts of ny
students.

| had a somewhat simlar experience the first tine | used an
open notes and book test. It was in an interimcourse where
| had two weeks of 3 hours/day to attenpt to get across the
basi c i deas of organic and bi ochem stry to nursing students.
Since there was no way they could learn all of the terns and
rules in that tine, | used the open notes and book nethod.

| warned themthat they needed to organi ze their notes and
that the test was going to involve nore than finding the

ri ght words/diagrans and copying themon the test.
Unfortunately when test tine cane, nmany spent nost of their
time flipping pages in a desperate search for the right
answer .

There have been some comments about not requiring
menori zati on and havi ng conprehensi ve finals.

As far as nenorization goes, before you can do any higher
| evel thinking you nmust have sonme know edge and concepts

integrated in your mnd. |If you just |ooked up sone fact,
concept or equation for the first tinme, there is little that
you can do with it. However, | do understand that just

menorizing lists of words, etc. is not very effective and
the best way to learn facts and concepts is through repeated
use in problenms, reading, witing and di scussion. This
requires nore tine and effort than nost students appear to
want to invest.

As far as conprehensive finals, there are sone cases where a
conprehensive final is useful and inportant. This is
particularly true in many science courses, where it is good
to have the students review the material and to show t hat
they have learned it rather than just cramed and dunped.



Bel ow i s an exanpl e of an open-book, open-notes, group final
examthat used in a Gen Ed chem stry class. The results ran
t he whol e ganut, sone groups turned in m ninmal responses,
whi l e others showed and amazi ng grasp of the concepts and
were able to synthesize very good responses. Students were
allowed to take the test individually or in groups. Mst

wor ked in groups. The beer truck probl em produced sone of

t he best answers. | wonder why?

Each person or group should choose to do one of the
foll ow ng problens.

Grades will be based upon:

1) the level of chem cal know edge applied to the
pr obl em

2) the nunmber of options considered

3) and the depth of analysis applied to the
pr obl em

A larger group will be expected to have a nore conplete and
in depth response than a small er group. G oup sizes wll
be from 2 to 4 students. Individual students may al so work
on their own.

| will be | ooking for evidence that the group has consi dered
several possible solutions to solve the problem chosen and
then made a reasoned choi ce anong the options to choose the
best solution to the problemin the eyes of the group. So
list each possible solution that you consider and then |ist
reasons for and agai nst each option and why you chose the
one best solution that you did.

In many of these problenms you will need to come up with
assunptions for values not given in the problem Any
reasonabl e assunption will be OK as |ong as you state that
this is an assuned value. |If you get a value fromthe text,
reference this value with the page nunber

1. Cal cul ate the size of a popped popcorn kernel. The
poppi ng i s done when the water contained in the kernel turns
to steam This is simlar to the |eavening effect of steam

2. Calculate the nunber of trees that would need to be
planted to absorb all of the CO2 emtted by a typical
Anmerican's autonobile. A typical full-grown tree absorbs
about 20 pounds of CO2 and turns it into wood each year.

3. Calculate the amobunt of CO2 generated by one person and
his or her energy use.



4. Calculate the difference in CO2 em ssions if gasoline
auto is converted to electric, with rechargi ng by
electricity fromboth a coal fired power plant and from a
natural gas fired power plant.

5. On the basis of energy availability, cost, chem cal,

envi ronment al , soci ol ogi cal and technol ogi cal factors,

det erm ne what woul d be the best nethod to fuel an

aut onobi | e today, and conpare that with the best way to fue
an aut onobil e in 2040.

6. You have been chosen as a conmmttee to reexam ne the use
of food additives. What food additives should continue to be
used, which should be banned, and what possible new food
addi ti ves shoul d be used?

7. You have been chosen as a commttee to reexam ne the use
of pest control nmethods in agriculture. Decide upon a plan
to make the control of insect pests in agriculture safer to
t he environment and to consuners w thout greatly increasing
the cost of food. Decide upon a reasonable length of tine
for the new plan to be initiated.

8. After a breakdown in society in the year 2030, the U P
has been left as an isolated island of civilization. This
pocket of civilization is now being threatened because
energy sources fromthe outside world including coal, oil,
natural gas and electricity are no | onger available. What
nmet hod or net hods woul d you use to provide the needed energy
for hones, factories and transportation. All of these
sources nust be available in the UP. A so, estimate the
percent of the total each nethod would provide. (Note: The
hydroel ectric generating plant in town only provides a snal
percentage of the electric power for the town, so it cannot
t ake over nore than about 10% of the total.)

9. Your conpany wants to develop a natural fertilizer which
wi |l provide the nitrogen, phosphorous and potassium This
fertilizer should be a 10-15-10 fertilizer m xture.

Det erm ne whi ch natural sources of each nutrient and how
much of each will be needed. You will need to try to make
your fertilizer as inexpensive at possible and al so easy to
store and use.

10. One of the biggest problens with the environnment is the
general ignorance of nost of the population. This is
particularly common in cases where the pollution is not
visible. Develop an education programto inform people
about the problem of the greenhouse effect and what they can
do to help minimze this problem

11. The spoil age of food, through deconposition, bacterial
and fungal attack, and by insect and rodent attack results
in the |l oss of over 20% of the world' s food supply each



year. Look at the nethods of food preservation in the text
and fromyour own know edge, and conme up with a list of the
nost cost-effective ways of preserving food. (Shipping
deep-freezes to third-world countries won't work, since you
can't plug theminto the ground.) Also take into account
the technol ogy and the fact that sonme nmethods of food
preservation will change the food to nake it unpopular with
the people it is intended for.

12. There has been a novenent to ban the production of

el emental chlorine and organi c conpounds cont ai ni ng
chlorine. What problens mght this cause? What problens
mght it solve? Wiat alternatives are there other than a
total ban and how m ght you go about deciding which
conpounds are "good" and which are "bad"?

M ke Chejl ava
Laf ayette Col | ege

(Response #11)

| agree. 1've used open book exans in the past but don't
think there is nuch gain. In the tinme allotted, students
spend too nuch tine |ooking stuff up that they really should
have di gested before the test. It is not just a matter of
"bi nge and purge | earning"” but have nmastering materials that
they can then use as requested, building on these materials
as the situation demands.

Sonme of the scholarship on the inportance of nenory is
pretty persuasive. Here is one piece that | like a lot:

Conway, M A, Gardiner, J.M, Perfect, T.J., Anderson, S. J.
& Cohen, G M (1997). Changes in nmenory awareness during

| earni ng: The acquisition of know edge by psychol ogy
under gr aduat es. Jour nal of

Experimental Psychol ogy: Ceneral, 126, 393-413

The basic thenme of this fairly rigorous study is that the
nore students_know_ the nore powerful their subsequent
learning is. "Remenbering to learn,” i.e. remenbering
material that enables one to learn nore, is the guiding term
in this work. That doesn't nean other kinds of |earning are
irrel evant, of course.

Best ,
Dan Tonpki ns

Dani el P. Tonpki ns
Director, Intellectual Heritage Program



Tenpl e University

214 Anderson Hall, 1114 West Berks Street
Phi | adel phia, PA 19122-6090

215/ 204 4900; 215/204-2359 (fax)

(Response #12)

| have been reading the open book examthread wth interest
because this past week | abandoned using "tests" in ny
courses because | finally could no | onger deny the

di sconnect between what | CLAIMED | was using the tests for
and what was really happening.

The first to go, years ago, was the conprehensive exam
Instead it was replaced with a capstone sort of assignnent
t hat denonstrates to ne that they have nmet the required
conpetencies derived fromthe course. For exanple, in ny
"Inclusive O assroons” course, my students nust create a
teaching unit that denonstrates to ne that they can take

| esson plans that they have created and nake adaptations to
meet the various |earning needs of their students. Does it
matter to nme whether they have | DEA nenorized? No. It
matters to ne that they are able to | ook at an | EP and
inplenment it. This they denonstrate through the capstone
proj ect .

Up until this past week, | gave weekly 10-itemnultiple

choi ce exans. Being an educational psychol ogist, | was
careful to create exans that tapped into higher |evels of

t hi nking rather than just rote nenorization-regurgitation-
never think of it again levels. | professed that | gave
weekly quizzes in order to "encourage" students to keep up
with the readings and to have them denonstrate that they can
apply the know edge. This is what one of ny university
mentors had done and | had adopted the practice. M
students HATED the quizzes. And, | would provide ways to
earn extra credit to nake up for a poor quiz grade and/or
drop the two | owest grades. This senester, the trend in the
qui z scores was downward. Was | teaching differently? Not
substantially. Lower "quality" students? The overall GPA
of nmy students this year is higher than prior years although
ny students are younger. As | was prepping to neet with 2
bi ol ogy professors that |I'm "coaching" on their assessnent
techniques, | decided | had to give up the charade--1 had to
| et go of nmy quizzing security blanket and admt that it was
not the best tool for what | was hoping to acconplish. M
students are now required to turn in a short paper
identifying what they learned fromthe topic (5 things they
| earned), why it is inportant as a teacher to know this
concept/strategy/information and to provide an exanple. The



stress level in the class has been reduced dramatically

al ready and ny students are considering nomnating nme as
sonme sort of goddess. As for ne, | no |longer have to create
t hese qui zzes and wonder what the fallout is going to be.

| no longer have to have a case of the guilts as | teach the
graduate | evel Tests & Measurenents course because | knew
what | was doing wasn't really valid. This new nmethod w |l
achi eve the goal: students will keep up with the readi ng and
will be able to denonstrate to ne that they have learned in
a voice that is authentic to them

Sonetimes an old dog can Iet go of control and I earn a new
trick... *smle*

Julie

Julie-Ann M MFann, Ph.D
Educati onal Psychol ogy

Purdue University, North Centra

(Response #13)

| replied to Bill HIl's good conmments and expl ai ned nysel f
a bit nmore. | should have sent this reply below on to the
entire |ist.

| don't nean to inply that |earning a certain anmount of
content that nust be menorized is not inportant. For

i nstance, one nust know the discourse of a discipline to
access the informati on system of the discipline. In other
cases, nmenorization is nore efficient than any other option.
For instance in geology, it is nore efficient to nenorize
how to identify the common rocks and mi nerals because it is
too expensive to tie up |lab equi pnment to deduce the
conpositions and classification of substances that a bit of
training and an eyeball can deduce. Further, hauling

anal ytical equipnent into the field is not a practical
alternative to nenorizing the characteristics needed to
identify common earth materials. The problem| see is that
the need to separate basic information that nust be

menori zed fromreference information that need not be to any
great benefit is never critically questioned. Therefore, an
unwar r ant ed enphasi s on nmenorization usually becones
standard practice in all levels of courses. This should not
happen in a well planned curricul um

(Response #14)



From Ed Nuhfer <nuhfed@ su. edu>

> Know edge, recall, conprehension are real world needs,

> too. It mght be very inportant that |earners recal

> broad organi zing principles of a subject if they are

> to select and enploy information, tools , job aids, etc.
Bill, | agree. That' is why | premised ny reply on "sone
courses." The

probl em here is that senior and junior courses usually end
up being j ust

harder | ow Il evel chores and not really higher |evels of

t hi nki ng.

What about a conbi ned approach to exans, dependi ng on
content and | evel of know edge required? Basically:

cl osed book for know edge of x, ...to open book for
eval uati on of x. The nore demandi ng the cognitive
task, the nore open the book.

VVVYVYV

| agree to your view expressed here too. |1'd add that a

pl anned curriculumthat places the acquisition of basic
information as the major outcone in the earlier courses but
gradual |y supplants this outcome with one that stresses

hi gher | evel thinking and ability to use, synthesize and to
self-reflect at high |evels by the senior year courses could
do a better job than the current ones that result from
cheese-whi z ki nds of planning that

are rarely nore than an order of courses designed to cover a
sequence of topics.

Best w shes!

Ed

> B. Hill

> Coor di nat or,

> | nstructional Design Center
> Seattle University

Ed Nuhfer

Director, Center for Teaching and Learning
Museum Bui | di ng 434, Canpus Box 8010

| daho State University,

Pocatel |l o, 1D 83209-8010

(Response #15)

Re: Assessenent, tests, etc.



What | find interesting in our discussion thread (and | may
have m ssed it) is that 1'mnot sure we've considered the
possibility that students may do better nenorizing material
once they've had an opportunity to apply it.

Perhaps it isn't so nuch "Should they nenorize core facts?",
but rat her,

"How can | the teacher best get this material to stick?" |
tend to the assignment rather than testing approach. As an
exanple, if ny 7-yr old has witten a story in which she has
to use a list of ten words at |least 4 tinmes each, she wll
have nenorized their spelling by | ooking at the provided
list each time, and she will have functioned at a higher
cognitive level than if she sinply copied out the list.

My personal favourite for getting post-secondary
(particularly graduate) students to |learn key subject terns
is to give thema paper to critique, and to critique it from
their own perspective, e.g., are key terns and concepts
clearly defined. 'Epistenology' takes on a whole new neani ng
when they have to |l ook it up!

(Response #16)

After the excellent comentaries by Mke Theall, Ed Nuhfer,
Tonpson, and Chejvala on the topic of open book exans, |
find very little to add. But | wll anyhow.

In my nore recent peregrinations | have been insisting
to audiences that |earning has two maj or conponents:
under st andi ng, and renmenbering. | came to this conclusion
gradual ly, and nostly fromreading E. D. Hrsch. He uses
t he wonderful expression “intellectual capital” to rem nd
us that we cannot even uncork a neani ngful sentence unless
there is information upstairs, accessible on demand. In an
article for “ American Educator” he argued convincingly
that you can't really nmake any sense of sonmething you “ 1 ook
up” unless you know sonet hing about it before you start.
| think we can support open-book exans
and probl em sol ving exans fromnotes etc., w thout demeani ng
t he i nportance of nenory.

Bob Leammson

(Response #17)



As usual, Bob Leammson nmakes sense to ne, even though |I gave
up on Hirsch after _Cultural Literacy_and its conmmerci al
progeny. But | wonder . . we cannot even uncork a

nmeani ngf ul sentence unless there is information upstairs,
accessible on demand. In an article for *“Anerican
Educator” he argued convincingly that you can't really nake
any sense of sonmething you “l ook up” unless you know
sonet hi ng about it before you start.

Yes. But | wonder whether he'd agree (and whet her Bob woul d
agree) that it's in a context like that that the stuff
upstairs is actually accessible, and nost usefully
accessible, and that the ability to recall it randonmy and
outside a context of use (as on an examnation) is quite
different, and a whole lot |ess useful? Further, | wonder
whet her they'd agree that the best way to keep that stuff in
the attic available is to use it regularly? If so, | think
there'd be stronger reason to go on to say that | think we
can support open-book exans and probl em sol ving exans from
notes etc., wthout deneaning the inportance of nenory.

| don't think anybody was, though they nay have been
wonderi ng about the useful ness of nenorizations.

-- Russ



	To: Interested Faculty
	(Response #9)
	Ed Nuhfer wrote: "The "closed book exam" is clearly a relic of the time prior to recognizing levels of thinking...."

