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ABSTRACT
' Observation statements are characterized as being:

(1) dependen* upon the human senses or other serscry apparatus: (2)
specific descriptions* (3) made by speaketrs who offer as the primary
sdﬁ*grt for their statements +he events or +hings which stimuleted
thelr making the statemen*s: (U) used as the foundations for '
khowledge: and (5) easily believed by exper*s in *he field in
question. Thirty criteria or principles for critically judging the
reliability of such statements are presented. First, observation

_8tatements are more reliable +han the inferences based upon then.

4 Second, cCertain observer characteristics affect reliability:

“emotionality: alertness: conflict of interest: skill with thing
observed: theoretical understanding: normal senses: reputation: -
precision: skill with ob%ervation *echnique: and bias, Third, :
characteristics of the observa*lon condition affect reliability: the
instrument precision: qualitv: condition: range of application; and
ease of understanding. Finally, reliability of the cbseryation
statement depends upon characteristics of the statement itself:
commitment of speaker: corrobora*ion or documentation: precision: fit
into body of knovledge: and basis upon record. The statement should
te made and belleved by the observer, close to the time of. )
observation. These criteria precvide *heoretical support for a test or
curriculum on judging *+he -eliability of observation statenments.
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“THE DEPENDABILITY OF “OBSERVATION STATEMENTS!

Stephen Nonis
\’ ' Hlinois Rational Thinking Project
: L . [ Burecau of Educational Research

[ SR " wo-..  University of Illinois at Urbana-Champaign

Observation statements report the results’of observations, Observa-

/ _ tions play prom 1ent/’olcs in many situations and in many occupations.

T The following _suggc‘st"_t"he diversity of “situations and occupations in which

-observatu‘)ns play a major part. In order to be an accomplished detective,

Sherlock Holmes devoted .much effort to sharpening his powers of observa-
_ - 7N '
tion., In attempting to determine the guilt or innocénce of defendants,
b (’ ° . - ?
courts place much weight on the obse¢rvations of eye-witnesses.” In

“ttempting to teach students some- things about the scientific method,

science teachers often begin by telling their students that dependable

observation is part of the foundation of all scientific knowledg.;e.3

v

Because of the importance of observation in situations such as those

mentioned above and in many other types of situations, people are often

-

calted upon to decide whether to accept or to reject observation state-

[N

. ments. .In many of these situations, individualg make correct decisions by
\ /“ . . . ' , ’ V . |

using t{pelr own experience as a guide. More systematic and general

. .. \ . .

guidance than .that received from one's own experience is, however, not

readily available. Such general and systematic guidance would rely upon

i the accumulated experience of. human beings in dealing with situations in

i ' .. | /
| . ol )

*
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_ I thank Paul Baker, Constarrce Caveny, Robert “Ennis, Ernest Kahane,
) . Ralph Page, Bruce Stewart, Thomas L’mnko, and Frances Wagner for their
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_ fields._ Sl hesg_pr.in ciples—were—systematized,—they-could; presuma bly;
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- which observationstatements needed to ‘be- judged. 1f 'such guidance were

C e

A 4

\avalhble. it nght to be a useful ? in correctly assessing obse;vation

statements.,

Guidance of this sort is avail;able. but not readily so. Principles for
!

judging observatlon’statéments based upon cehturies of judicial practlce.

(scmntxflc practlce and experlence in everyday affairs are followed in many

AY

form the basis for some schoal curriculum. Then, when faced with impor-

tant decisions about -the acceptance or regjection of observation statements, :

\

the people taught would havo some critieria to apply in maklng sound
SRR

- »

judgmentq

The major pu%rposc of thlb paper is to present a systunatic set of

general prln&iples for asse«;Qihg observatlon statement‘; JFor many of the

<
pr1nc1ples I will 1llustrate them apphcatxon by examining particular cases. I

will illustrate exceptions to the pr_.“lr‘_l_.ClpleS and urge that the effect each
principle is to h'aVe on juzdgments :in..'particular situa'tions must be decided
by takmg into -account the 1diosyncrasms of those SItL\ations. Application
of the prmc1ples requ1res }udgment and flexnbxhty. I will stress these

requirements throughout the paper.

OBSERVATION STATEMENTYS
g : A

In this section 1 will give some critieria which tan serve as useful

aids in dlstinguishing observatlon statements from other kmds of state=-

ments.4 [ will begin by glving ‘some ‘examples of statements which I con-

sider to be observation statements. ,1 will then discuss the fc;atures of

those statement which could be used to identify them in this way.5

o . . . : ™
X . . . . . . . N
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/ o In'mthf'é following situations, as I am thinking of them, “the people

‘would qu}"imakiﬁg observation statements.. A child counts the number of

i ]
“lines in /a poem and says

to her teacher, "Th’ié poem has fourteeen lifies. "
Whi&a d!r‘,-j.ivihg :_;your car you look at the fuel gauge and say, "The tank is
hdf Qxli." S(-):-ne ligh.ts go out in yoinr house, You check the fuse box
and say. pointing to a particﬁlar fuse, "That fuse is blown." A physicist
T ———looks—at—-an—ammeter- 0;'1‘—"her—'l'a'boratory';dt!s k-and-sa ys.—"-'l‘-f.l e-current-in—t he—;—%—'—'""""
wire is five a;mps..”

I say-"as I am thinkil}ig' of them" in the first sentence of the last
paragraph because if someone were to make certain assumptions about the

. t ¢

gituations that I have not made, then that person migh't judge correctly,
given those assumptions, that the statements.are not observation state-
ments. For example, in the blown-fuse situation, suppose tfhat you, the

L] e

person who stated the fuée is blown, had never before seen a blown fuse. \

Suppose, in addition, that the reasoning that b;ececled your statement
went like this: "Most of the eight fuses in this hox look very similar to

) " each othgr. There i one fuse that does look different from the others
though. The glass cover\ap-pears blackened by sonle.substancel. Also,
there is no slilver- wire inside this fuse but there is one inside each of the Q

,. others." In‘ such a case, according to the manner in which I{want to use ‘
t he teﬁn 'obser;vz'itién sta'tement', ybur statement that the f\;s‘e is blown. ’
would not be an observation statement but gather an inference based upon
.the sta.teménts' that,we\re made prior to it. These prior stateme;nts would
be observation state&nts’. O '
To illustrate how one mighf decide which of the above statements are

observation statements 71 will discuss some of the 'charact\&r'istic_s of obser- j

vation siatemeﬁté, as I conceive of them, which distinguish them from

-

e *
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other types of statements’.é""As [ will show, to distinguish a statement as ~

an observation. statement requires taking into consideration each of the

charactéris‘tics which I will discuss as well as the featu'res of the situation

in which the statement was made.

In I[he situations in which they are made, observation statements are

characterized by: y

e —— e — > _A.___being-closely-de pendent—upon—the—human-senses-o r-other-sensory—————
* ., apparatus. ¢ p '

By "other s:e‘u-:(;ry apbaratus" I am referring to such devices as ther-
mometers, tire pressure gauges, light met"c.rs on cameras'. and sound inten- o
sity meters, which aryoften used to make observations t}1§t C()Ul(i not be
made with tm{ human senses alqn;e. Such deviges ar-e often Call‘ed "exten-
sions to the senses", a'(iescrflgti\on which suggest‘s t'hat.their function in
, n§a}‘<ing observations is simﬁar to that of the human senses.
« - .« /
Characteristic A is, [ belicve, an essential characteristic of observa-
tion'statements. In the situations -in which I have imagfn:d the foll-owing
statements ‘being made, ‘they wouchnot be observation statements because
they do not depend closely upon the senses:. "One should not make prom-
ise8 one does not intend to kg’bp"; "The square root of nine is three"; and
/Water freezes at ziro de‘gree.s celsigs.)' .
One~mi"ght be able to imagine situations different from the ones I have
imagined in which the above stateméi{ts would be closely dtﬁsgnden't upon
. the senses., For e;eample, étxppo§e a person did n(.)t know~t hat L& defini-
tion the freezing point of/water is zero degfees celsius. Such a person‘
might set out to determine the temperature at w.hi.ch water freez.es by
meaéu‘ring".the temperature wit‘h. a thermqrr;eter. If 'a person cooled some,

water until it began to freeze, read the thermometer immersed in it, and

concluded from the t.emperature. "Water freezes at zerd degreed celsius",




then thatt statement would be closely dependent upon the senses of the -

*

% speaker in this situation, and would thus possess the essential charac-

} .
 teristic A of observation statements. Judging whuther the “statement is

indeed an observation statement would requiré taking other characteristics,
which I will discuss presently, into account. My intention in considering

[ 4 v

this hypothetical caSe is to emphasize what I have previously stated:.

e — ————judging—correct] —whct-hcr—or—not'—a—stateme'nt—is—a'n_ob’scrV:Ytib‘n_s‘t}"'(t‘ement__
B y™w :

L3

usually requirgs one to take into consideration the features of the situation-
: 3,2 7 . . .

p in which the statement was made. In the example. just discussed the

. ) . .

' speaker's background knowledge about the celsius Yemperature scale is a

3

feature of 'the situation to take into account in judging whether the state-

ment is an observation statement. I say "usually" in the underlined part

) .
4

- of the szTntence above because I cannot imagine any situation having fea-

M . V( .
tures suck that certain-statements wowuld be vbservation statements. Here
N . _ .-
e is an example of such a statement: "One should not make promises one

.

does not intend to keep." I cannot ima\&\im‘. any situation in which that

‘ [
statement would be an observation statement, The discussion which follows

of characteristic B should make clear the reasons why I cannot imagine
. v

L4 . ~

3
v

‘-this. The statement does not have characteristic B. In -fact, the-other

AN

two statements, "The square root of nine is three" and "Water freezes at

;s ‘ _ = .
zero degrees celsius", also do not have characteristic B.

Some people might also be puzzled about What is actually being ob-

: . . . L
served when some sensory device other than one of the human senses is

used to make an obse.rvation.8 For example, if a thermometer is used to
! » : ‘ ' . :
measure the temperature of water, a person might claim that what is being

-~ ' ’

observed when someone reads the thermometer is the height of the column

",




£
L,
. et

of liquid in the thcrmometér_' and not the temperature of the water. . The

critic might then conclude that the statement "The water is ten degrees

-

celsius" would not be an observ_a_ti_(:)_g statement in such a situation.

"Rather, it would be a conclusion based upon the observation statement
. & . .

"The colutn of liquid has risen as far as ten on the scale." Since some of

the characterisfics of observation statements which I have yet to treat will

help me déél with this problem more effectively, 1 will defer discussing it

[y ————

until I have discussed those écharacteristics.

In the situations in which they are made, obscrvation statements are
y

characterized by:

B. being descriptions of some specific things that have happened o
the states in. which some specific things are.

- The following statements have characteristic B in the situations in
L]

.
<

r

which they are made. You measure the air pressure in the tires of your

Y

v

ear and say, "The air pressure in the right rear /tire is twenty-five

pounds per square inch." A studént is conducting a chemjstry experiment

and is watching what happens as he or she adds one liquid to another.

-
.

The student says, "The colour of the mixture just turned pink." A me-

. . [] : . - . .
chranic has examined your car and says to you, "The flexible hose leading

Wl

to one of your car's brakes has deep cracks in it." A psychologist gives

a person an IQ test, scores the test.and says, "The person received a

score of 96 orbthe test. ",

-Characteristic B limits the form that observation statements can take

. _
Statements which ar'g not descriptions of some specific state of affairs in

the world are disqualified from being observation statements, For exam-=

ple, I cannot imagine a situation in which the statement "All matter is

composed of atoms" would be usad to describe some specific thing.
. ’ . ]

‘ -

Rather, it desgribes some things in general, all pieces of matter. Thus,

it

.



. - I

is not an observation statement. As another examk)le, the statement "Kil-

ling i8 wrong" would not l‘m an observation statement in any situaton in

which I can imagine it being made. [ cannot conceive its being used to

\

déscribe something .

A statement's haviny‘racteristic B, or any other of the character- .

istics of observation sta ements that [ discuss in this paper, does not
- .

gL‘lar'antec that the statement is an observation statemente Tmhe'following
example illustratos. this fact. In the example I give a statement that has
characteristic B a';i‘d show that it is not necessarily an observation s.tat‘e-
ment. Suppose 1 make the following statement: ""I‘h_e LiBrary of Congress'
has a copy of "Fh'e\’Encyclopaedia Britannica." If Ibr;nade tlxéxt‘_statement at

»*
. A ] . , .
the time I am writing this paper, it might be a true statement. I suspect

that it is. If it is true, it describes the way somme specific thing is; it \ ‘
says that a specific library has a copy of a particular publication. It is

not an observation statement, however, .l have never been to the Library
L : . )

of Congress up to the time of writing this paper and have had no. other
means of observing the books on that library's shelves. In addition, no

- L ]
one has told me that he or she has scen a copy of the Britannica on the

shelves of the Library of Congress. So, I would nat even be giving a

\

. : - . . e o
secandhand observation statement by reporting an observation that someone

else has made. What I would be doing is inferring from what I know about

-»

the haddings of the Library of Congress thq;t the library would have a

. N . . ] ) / .
copy of such a famous publication as the Britannika. In short, my state-
. . ... . "/ P
ment would noéJ have characteristic A, o

i-__, : .
One cannot decide. with confidence on the basis of a s_tatement’s

. ' L 3 -
having, any one of the characteristics that 1 di)scuss that the statement is

: - ] . . [ -
an observation statement. The example just discussed illustrates the'

soundness of this caution.

T ‘

A\
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In the situations in which they are made, observation statements are

cha'racte‘ized by:' - /V‘ _ o

C. being made by speakers ‘who offer as the primary support for
the statements the events or things which stimulated their mak-
ing sthe statements in the first place. '

This characteristic illustrates "'hat observation statements.are basic to

our khowledge of the world, When people make obscr\}ation dtatements

4

7 7 Tthey usually do not go through prior lineg of'_&*qason'iﬁg upoh which ghe™

S state‘mepts'are based. For example, the d__riyo.r' of a car usually does not

go through a line of reasoning leading up to the statement, "There are
) 4

several gallons of gas in the tank." She merely looks at the fuel gauge
‘ : . ,

~

and utters l\e statement based upon wWhat s)xé observes. 1f asked by a

~

passenger how she knows that there are several gallons of éas in the tank,

/
the most appropriate response the driver can make in most circumstances

1)

-

is*to point to the fuel g‘auge, that is, to ask the pasdenger to make. the
_ . : _ .
observation himself. 1f the passenger is not then convinced that there are

J several gallons of gas ig the tank But persib;fs in his questioﬂng, it is
’

L4

likely in usual circumstances that the driver will not know how to respond

further. The strongest support she has for her statement that the tank is

half full is the position of the fuel gauge, the thing which stimulated her {(/

to say that there are several gallons of gas in the tank. If-the passenger

ts not satisfied with this support, the driver miéht see no other approach
13 .

that could work. L

*

The discussion of the previous example assumes that the driver and

passenger know the meaning of various positions of the fuel gauge needle. .
: )
_ , | _ e
For most people in our society these are reasonable assumptions, 1 believe:

That' is why\l said, "in most circumstances" and "in usual circumstances"

4

in the last para{;raph. If the passehger persists in his questioning after




i,

_supborted by other statements which show how the gauge rc(ading is linked

»,

he has been shown the f.u'_el gauge, the driver might bccomo p nled be- -

cause '\e assumes the passenger knows what the gauge reacing means.
Faced with this puzzle the driver might think either that the flassenger
does not know the meaning of the fuel gauge rcadin@; or that the passeh-,

ger is trying to be contentious. If he thinks th(v*fir"sg\of these, that the

passenger does not know the meaning of the fuel Rauge reading, the

»

driver—might—try—to—explain~ to~the-passengerhow the gauge works and
what various readings mean. The statement "There are several gallons of
gas in,the tank" would for such a passenger be one that needs to be

) AN

to the amount of fuei iln the tank. For t-his.passenger the statement would
not be an observatfon__§taten1(?rxt. For thié,pas.senger the prima.i'y means of
supporting the statement is not ‘only to point to the fuel gauge but also to
give a line ot reasoning which connects the gau.gc-reading to the amount of
fuel in the tank. Hence, for this passenger the statement is not charac-
t-erizcd by characteristic C.’

The above example shows that the knowledge of the spea'ker who
makes a st.atement is one . ()€ the fé(?i(;Z‘S t'hat determines wh'é-ther that
stafemen_t is an observation étatenlérlt. For physicists fhe statement "The
cufrent in the wire is five amps" is ushally- afn 6bserv.‘éition' statement.
Ph&sxcxsis' traihing makes them thorou&hly famxllar with the electrical tc;rms
current‘ and 'amps' and w1th the appllcaqion of these torms. Because of
this familiarity, among phyq1c1sts “the primary support uqually given for
- the above statement is the reading on the d\al of an ammeter, that ig¢, the
phenomenon. which stimulates the making of the st_atemént. 3Howeve'r,

among people not knowled;},eable in the terms used to describe-electricai

- o . . R L
phenomena statements about the amount of current flowing in wires are not

. ——

SR AE

.Y
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observation statements,. For those people the prifmary support for such S

statements 18 ‘not’ the phenomona whlch woul(!/s imulate a physwmt to make - .

/

the statements. For )(*())lo _not knowlcd A )le in the t'ield suc‘.h ’ )hénomena
L peot B el s ;

would not be recognized as support. For them support woulkd have to

indude a list of statements which yive the meaning of the technical terms

used and which show how the phenomena observed is coénnected to the
: ’ . : .

statement- mades N /“; —— ‘ . |
| \ o . : ‘ Vo
A‘G\a rule of thumb/, to get an ittea- whethor or not a statement has "

v .. -

(haractm’istlc (, dSk t 6 pox-s()n who .made the stdtomont the follov&lng ques-

) c e (¢

tl()n' "How do yo/t{ know"" bor. example, “tu ,sv(‘ WP\&M the ‘;tatemént .
p S g "

e ’ C
"The {use 15/13[()“:1” has ° chamctonstxc € ask- tho s;ﬂlw{ how he- b'r srﬁ et

N “"'*'

kn()WS t/}dt the. fuse is b]own. If in arfewor to your quostﬁm the speaF?er R

€'
. shows you the blown fuse or ‘;ays that ho or she persondlly saw that ﬂ&.

. ' / .
f;iS(‘ is b](mn. thcn it is llkely the statement has Chd!dct(‘!l‘!tlc C. It the

speaker says something like: "Wdl the hghts in the lxvmg room would not
A"work. A note on the fuse box-s~ays which fuse coritro]s the living roomn:,
Therefore...", then thv statement "The fuse is b]o“n" pr obably does not
', ,. . &\
hive characteristic *C.. C . -
In the situations in Whl( h thcy are made obser vation' statements are

_ N\ . : n
"characterized by: ' A

foundatiohs for knowledge in those fields in

f
. belntl used as
e observation statements.9 .

which they

-

This charactcfistic is closely related to characteristic C. Character- .
4 ' .

istic C says that observation statements do not receive their prime support
Nn o the context in which they are made by appeal to other statements.

A}

. . : ' Y
Rather, they receive their prime support by-ap_peal_to the phenomena théy

~

describe. Characteristic D says that observation statements are offered as
N . 3
_ 5 ‘ . r

~the basic support in particular fields for statements other than observation

< a . N B _ ) '

R * - )
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‘statements which constitute"t}(e't(zmtxw]"égc in th'oée:-‘fiel'ds. They are able

- to. be offere'd as basic s.uﬁl{xnrt because the,y have: characteristic G.-

’ / .

Consider the following' example. Statements about the whdencles of

A} * . [}

certain types of people ta behave 'in certain ways make up a larg.,e part of

o’

the knowledge of Rsycho}ogy A ps'ychologxst mlght offer a plece of this

knowledge by statmg the followmg "IQ scores’ correlate hlghly thh school

N ’

achievemen‘t scores." - Ihe psychologlst's statement is not an observation

psychologist might use some theoretical considerations to support his or

statement because it lacks some of the characterSItlcs of obqervatlon(, state-

* -

mehts, in partxcular characterlsltxcs B and C. However_.'fit is based on

observation statements.} Observation statements like the following might be

used to support it: "John Doé got 120 on the Wechsler 1Q 'test;:and had a

-

4.0 GPA" and "Jane Doe got 135 on the Wechslér IQ test and had a 4.75

GPA." If asked to support'i these latter Staternernts, the psychologist would

A

likely appeal to the phe'nomena that the statements describe. The _pslychplo-

gist might produce John's and,,'Jahe"s answer sheets, for examp’e. It is

'unllkel‘y that the psycho]oglst would appeal ‘to other statements in sup port.

The psycholgist's means of supportmgdﬂ,* statements about John and Jane
Doe_, illustrates that these statements have 'cha'racteristlc C. The whole

example illustrates that the’ statements about John ‘and Jane, having.char-

y -

acteristjc C, can be used 'so ‘that they Have characteristic D.

The pbint is that the psychologist does not consider anythi'hg more

~

ba51c to the support of his or her generallzatlon about IQ and- achlevement

(N

than his or her observatlons. A critic of this view might guggest that the

»

*

her ‘generaliza"tion. For example, the psycholegist might say the generali-

e
zation reached is that which one might expect based upon certain theories’

_of human nature. But then these theories themselves would h_ave observa-

tion ‘statements as part of their foungational support,

Ay,
I3

Th A

N e
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. . ) A ] .
... -You can always ask the question. "How do you know?" -to-a scientist - y
who. has made somg stat‘emer_]t_. Often that scientist will be able to sup port

‘his or her statement with some other statement upon which the first state-
. ) : _ y ' j'l_,

ment depends for its support. However; if you then ask the scientist to

1 ‘f‘—' . ) ] .

) sub"})ort the statement he or she’ has offered in support and continue tosdo

" this . for ev’ery statement ‘given in support bf other statements, you will A

. eventually reach statements_for_which the scientist_will_merely_point to-—— ...

h ]

some phenomena for their support. These statements which are not sup-~
ported by other statements are observation statements and serve as part of

the foundations or basic support for the other statements in the fiald in

‘question.

In the situations. in which they are made observation statements are

W\

characterized by: ' ‘ S
. \. ’

E.. the fact that people knowlcdg'oa;.' e in the field in question who
~have made the saui%-observation‘fi\"vill quickly agree that the
- statement is true.? h

.

The cwalificati;)n_,that/t}?e people making the observation be know-
ledgeable in t.he field in question is gn important one. Consider the fol-
l(‘)‘wing case where the two 'mdiv_iduals doin.g t.he observing are not both
know!edgeable in the area of concern.b. Suppo_se that one of‘ the individuals
is an economis"t.h ;Su(ppose the other is not an ecorﬁwmist and knows {/ery |
little economic theory and vér}f little of the language economists use to
report their (‘)bservatior}s} " Both individuals .are. examining the same .piece
of paper wh‘ich repqrfs on the day's economic business. '.l“h‘e economist re-
ports , her observations in the folléwing statement: "All major economic
indicators 'ého.wed a declin'é' today." .The person- who is noE an eqonomist

) cannot agree or d.isag;‘_ee wit.h the statement bbc.ause.‘having no economic

t'raining? he does not even know what the statement means. However, had

another economist been ’p'resent and had that other economist observed the
» - . :

’\ . l-\l‘

- Iy
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- mame thing as the “first economist, “then that other ecohomist would have

ququly agreed with the report of the first economist .

LN
-

‘Similar situations to the economic one ‘deséribed abové occur among
people who ‘have no sgpecialized training at all. Consider the case of ‘a
' parent speaking to his child who has not yet mastered the use of much of

the language. S\xpi)ose the child uses a few nouns to identify things but

has—n ot——ye-t—-)earne'dfto—-—k-i-en tify—cdou rs. -Fhe—parent -say s—to—the)-child;

while pointing 'to an apple which they thH can see, "The apple is red."
The fact that the child is not able to af;f'ee or disagree with the statement

her parent has made does not, in this situation, count against the state-
L] -

]

mént being an observation statement for the parent. The child, not hav-

-

ing mastered the use of the word 'red', cannot be egpéc!ed to agree Or

disagree with the statement. However, most people who have mastered the

use of the language could assent quickly to the parent's statement, if the
"statement was correct, that is. Thus the statement would usually have;
characteristic E.

At this point I am able to more completely discuss the example which

was left dangling in the section treating characteristic A. In the example

in question, I raised ‘the problem of whether the statement "The- water is

‘ten_ degrees celsius" is an observation statement or whether it is an infer-

A 1]
Py

ence.ba“sed .ugon the observation stat’emgnt "The column of liquid in t.h'e
therm;)meter s risen to the line marked 10°." The problem‘can be
treated by copsidering characteristics C, D and E-of dbservation stij_'te-'
ments. These C.haract.eristi'cs focus one's attention resbectivejy on that
which the speaker considers support for the statement, on the function of

the statement in the field of knowledge to which it belongs, and on how

other speakers might view the statement. The statement "The water is ten
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ch aracteristica;

‘If a crftic tnsisted that, the statement aboyt the water temperature

really is an inference b;a pon the statement about the position of the
" ' . y

'liquxd in the thermomete v you rmght agree that it might be an 1nference.

---—,——-——-—Ihe critxc might—say— that—m hls or—her--sensé¢ pf— the word—'obset ve' 4
person could not be said t(_) observe water ,temperature but only the height

4

of a calumn of liquid. If this is thc sense of the word intended by",the
critic one might ask him or her whether’ one can really observe a column of
hquxd or merely a. column of somthing red lnsnde a glass tub. Or one
mlght ask the critic. whether one can really observe something red inside
the tube or merel,-y some red light which appears to be emitted from. some-~
. © 3
thing inside the tube. Maybe the critic would want to limit.even more
‘severely the things we really olbserv'e. But, I belle\)e, one might¥ask the
critic what the point is in llmltmg in this ‘manner the ob]ects we can be
. ¢ .
said to observe. In my dea]{ngs with thermometers that I can recall, the
peop],e with - whom I have dealt have nat Been 1nterested in the appearance
of red llght bexng enﬁtted from something inside a glass tube or in the
) E.eight of 'a red column of liquid. These people at least have not I-spoken
of red columns of liquid or of the appearance of red light. They have
spoken of the temperature of the substance the thermometer was indicat-~
ing. I believe there is a point to usih'éw".o.—b's‘er‘ve'f a way whxch allows
one to say that people observe the temperature of something in reading
thermometers. Part of the point is that I 51ssh my analysis to dlrectly

apply to the way people usually speak The statements people osually

. ‘ ma-ke. when reading thermometers are statements about the temperature of
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_-something ‘_not ~about the he.ight of a col umn of liquid. in_addition.. state-

, ments aBOLl\temperattxre read from thermometers usually have spe'cial

*

p ' ) .
status in Q\?(;- language, compared to statements about the height of the
liquid calumn in thermometers. Sta.t’ements about temperature, and not

statements about the height of columns of liquid, are the statements which

are usually used to decide upon courses of action. For example, if ont®

wants to go swimming or make yogurt one uses information on the tempera- -
e bbb add = ; : : Sl . Z
ture - of the water not on the height of a cofumn of liquid to govern one's
3 . '/ .
actions,

' v

‘However, one can imagine situations in which a gtatement about the
height of the column of liquid in a thermometer might be a more appropnt

ately called an observation statement than a statement about temperature.
’ _ . [ 4 .
““'The following are examples of such situations. A person is checking the

! {

accuracy of a newly constructed thermometer using a thermometer having a,
certain accepted accuracy. In such a case, the person might reasonably

focus on the heights to which the liquid rises in each thermometer and

»

make observation statements abaut the heights observed. For the courses

J

of action the person will make based-on his observations, speaking.'of the
¢ ' / | : .
height of the liquid columns is a perfectly appropriate way of speaking.

A

There may also be spbc\ial reasons for a persbn'smepor‘ting his oL‘s.er-'
vation in terms ofJ'the height of the liquid column rather than in terms of
temperature. Saying that the liquid has reached-a certain height commits

the speaker to hol;ling fewer things to be so than saying that the temper-

8

ature of the substance is such-and-such. In :”a situation of reading a
: therm'ometer,-saying the tem.perature of a sugsttnce is such=-and~such

commits one to holding two things true: (i) the temperature of the sub-

»~
.

‘stance is such-and-such and (ii) the height of the liquid in the ther-

&
.

mometer,corre\sp'onds to that temperature. Saying that the liq.uid in the-
. /

.

(

\ 1 ‘g
-
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" thermometer has, reached a certain height 71()cs not commit one to holding
N (i) above. One can be fairly certain that thd thermometer ig inaccurate to
N = - o ' T . . ’
some degree. Hence, the thermometer readihg will not corresppnd pre-
cisely to the t(emperatll'rt" of the substance being measured . h a situation
in which' knowing the temperature Ao a moreicc_urate degree than is pos-

sible uging the thermometer available is desirable, -one might speak of the

height of the liquid column to avoid deciding on courses_of action based on
8 the lig 8

inz’idequate information. In such a-situation, it might be useful to think of
. | | | _ .
. gtatements about temperature to be dependent upon statements about the-
\ T
height ot the liquid columns., In such a situation the statements about
-

. L o ] _
temperature would ot have chargcteristics C and D and thus would not be

~

obgervation statements, 4

a.
A}

Statements that have the five characteristics I have described have a

special (status in our 'language.' 'Suc‘h. statements are‘am(.)ng the most

reliab.le statements that we make al'>(;\xt the wc)rléi. They tend‘to provide
reliable guid\es to, action. }Also, because observatish statements so picked
out serve’ as the basfs for much of our other knowledge, the reliability of

this other knowledge tends to be limited by the reliability of these state-

11

ments. A statement, in most cases, cannot be more reliable than the

statements upon which it is based. Because of the’limi_ting effect the

- . .
- reliability of observation statements has on the reliability of other state-
Ly /
ments upon which we depent, concentrating on increasing the reliability of
* : . ’
observation statements, and also concentrating on the.nature of observa-
: ’ ' s

tion statements, is an important and useful thing to do.

‘In summary, the distinction I wish to draw between observatidn

N

statements and other kinds of statements can be made only by 'att.ehdi"n\'g to

- many of the features of the situations in whikh the statcments are made.

L




ep@ndeﬁ,ce of the statements upon the senses, the descriptiveness of
cen , cess o]

tatements, the speake.'rs' background knowledyge, the function of t e

/7 stat mehts as the basis of other statements, and the degree to which t S e
‘s_ta ements draw quick assent .,{r'e features which must be considered.
. . N .

" Distinguishing: in thig,way certain statements as obscrvation statements is
' . - .

3

the -state-

’ N M . - 13 . ] 13 )
. ufeful because doing so in particuldr situations often points to

¢

.. __ments_in those_situatjons_which_are_the_: host_reliable._ This last_charatter= "
U b .

.istic of oli)ser.vat'\ion_ statements, their reliability, will be the focus of a
lar:ge part of the.remain'('lo.r ot this paper.

. The following L:haract()ristics .of ébsgrrvation statements which 1 have
.d'Lscus_sedl in this soct'ioq "nv useful in d‘istin‘guishing them from (Stﬁer
types (-'>t'‘stasemen.ts.-~ In thé situations in- which they are made, observ'é-
tion statem.énts, are chamcterizl"ed: |

.

A. by being closel 'rle’pen_d(mt upon the human sensei(or other
. . . - \“ c .

sensory appar#tus; ’ L4
B. by being (lesc.ri‘;‘)tio'ns ‘iof si)n‘.m specific th.ings ~that' have hap- .
j per;éd or the stafés in whilc.h some ‘pecific’ things are;
C. -.by}'.b_ei{]g made by speakers who offer as ‘the primary support

for the statements the e’\.rf_énts or thinrgs which stimulated their

making the statements in the first place;

D. by being used as the foundations for knowledge in those fields

*

# e e—enne

in wikich they are observation statements;
and E. by the fact that people knowledgeable in the field in .questi'ori-'
who have made the same observations will quickly agree that the

statements are true. -

-
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-~ PRINGIPLES FOR JUDGING ‘THE |
RELIABILITY OF OBSERVATION p TATEMENTS
e ' ‘ : .
‘The list df principles which I.'present here is based upon a list pre~
sented by Robert Fnhis.lz‘ Both Ennis and I ihtend the princlples to be
guides in judging the reliability of observatlon statements., They can be
G [} ’ )
thought qof as factor§ to consider in making a judgment of reliability,
'Fb_e_p rinei ples_concern_two_main topigsi__( 1)'_th¢;‘ Comp/a\_r.atlv.e ~reliabil=
ity of observation statements and inferences based upon them, and (i1)
factors affecting the reliability of observation statements. The principles —

\ e
" { .
dealing with the factors affecting the reliability of observhtion statements
’ ) . : E 3
concern three main areas: the observer, the observation conditions, and

.

the observation statement. -

{ ! - .

“Here are the principles’:

4
. To&)ic I. The comparative reliability of obgervation statements and
- , inferences based upon them o
Il Och\atlon statements tend to be more rellable than
. inferences based upon them, -
L

Topic 1. Factors affecting the reliability of observation statements

Area Il.1 An observat'ion.ste;tgmqnt tends to be reliable to’
the extent that the observer:

. . H
H.1.1 does not allow his or her emotions to interfere
. with his or her making sound judgments;.

II.1.2 is alert to the sityation and gives his 07 her
statement careful consideration;

I3

II.1.3 has no conflict of interest;

I1.1.4 1is skilled at observing the sort of thing
observed;

II.1.5 has a th(‘oretical understanding of "the thmg,
: bserved ,

(:3 -
<) | .

N




11.1.6 “has senses that function normally; - _ %

\ .

II.1.* has a réputa:tio'n/[or being ‘honest and..corréct;

11.1.8 uses as predse a techmque és is approprlafe,
‘ -

I1.1. 9 is sklllui in the tech{\jque being used;

and 11.1.10 ha;no preconceived notlons about the way

L _ : ~ the observation. will turn out; Vs
. q

Area 11.2 and to the extent that the observation (f(';ll(liLiOI]S:

Ny )

— M2 provide a satisfactory medium of observation;

and 11.2.2 give the observer good access to the thing
observed.

(If in gaining access sume instrument’ is used,
then the statement tends to be reliable to the
extent that the instrument:

S
I1.2,2a has su_itabl\_e pre-c.isio‘n’;
(‘v . }I.Z.Zb \has a suitable rar)ge of applic%&ion;l
) I1.2.2¢ is of good quality; |
' [1.2.2d works in a way that is well understood;

and II;Z.2e‘.is in good working condition,)

.

Area I1.3 'and to the ‘extent that the observation_ statement:

s II.3.1 commits the, speaker to holding a small number
' of things to be true;
L )
I1.3.2 is corroborated; '

II.3.3 1s no more precise than-can be justified by
the observation’ techmque being used; .

) o ¢ * .

11.3.4 is made close to the time of the observation;

I1.3.5 is made by the pereon who made the observa-
tion; : .

11.3.6 is strongly believed to be corroboratable by
the person making lt, -

11.3.7 does not conflict with other statements for whieh
good reasons can be given;
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and -11,3.8 .is- bascd upon -a-reliable record, 'if it -is based.
0 o - \ _pn a record, : -
¢ ' (If it is based upon a r-e'iford. then'the 5tafe-
-7 ment tends to be reliable to the extent Yhat .
. o the record: :

/ )

1{.3.8a was made close tp the timex f] the
observation;’ .
R . B
“ . 11.3.8b was made by the person who _méde _
the observation; ' Q

~

[1.3.8¢c comes from a source having.a good (
reputation for making correct
Line

records;

K

‘ and 1I,3.8d is believed by the person making the
statement to be correct.)

X
PR
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- Two aspects of the wording of the principles needs to be explained. I

used "tends to be reliab_le" and "tend to be more reliable" becaus;e al-

though the princi‘p‘les"are very genetal they do have exceptions. For

examplé; although observation statements tend to be more reliable than

-

inferences based upon them, they are not always mare reliable. The fol-

B3

| lowing is an 'example in which the inference is more reliable than _the""

observation statement upon which it is based. Suppose that after the

ballots had been counted in the \ele'ction of the mayor for a certain small -

L

town having 250 eligible voters the number of votes received by each

-

candidate was reported in the following observation statements by the

persoﬁ who had counted them: "Candidate A recei\l}ed‘\l”/().vote's" and

"Candidate B received' 62 votes." Based upon these statements the follow-

I

- ing is inferred: "Candidate A received the'majority- of the votes cast." 1

believe that the inference in this case is more reliable than cithér of the
observation statements upon which it is based. [ am led to this belief by
my knowledge of the running of elections. It is not uncommon in elections

for the counting of ballots’ to be slightly jnaccurate. This is the reason
. .

for candidates' asking foy recounts when the reported results are close.

‘ ~‘)(') . . .. '

~
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~While 'close' is a loose word. in -th';\kbl-lt-docs- not refer to any -particular

v

number, experience in the counting of ballots gives some guides in apply-
p 8 8 R pply-

ing the word in particular situations. In'the'situation I haye in;agined- the

results differ by about 50% of the votes cast. This would not be consid=-
1 ’ : : ©
ered a close election, It would be extremely unusual for a ballot count to

be mistaken by such a large percentage. - The inferedce that Cand-idate A
received_th e_ma jority_of the_votes_would _'Jno_t_likel_y_c Han ge__if_‘thcr_e _was_a_
recour?t. Howéyer, the actual vote &)unts might change by a smali amount,
Thus the inference is less like.ly to require change on the basis of a
recount than the reports upon which it is based. Therefore, the .inference
is more reliéble than those reports,

Another aspect of the wording of the principles that needs to be ex-
blained is my u's'e of the'conjunction 'and'.  Under the topic "Factors
a‘ffecting the reliabili{y‘ of observation'statement.s" the principles wifhin
(;ach of the three areas are conjoined using 'and'. Also the‘three areas

¢ :

are conjoined using 'and'. The recason for doing this is that individual

principles -or areas of principles cannot be considered by themselves as the

basis for making a deéiSion about a statemént's reliability as if the list of

principles is intended to suggest a set of necessary or sufficient conditions

th'at must be met for a statement to be reliable. Instead, v_for cach deci-

sion, the entire Combination of factors suggested by’ tl‘me princip-les and
one's .knowledge\\of the situation and experience in similar stiuations must
be considered and weighed. For example, a reliable observatlion state"men.t
can be made even though thg observer did not use preéise techmiques.

Thus, using precise techniques is not necessary for a statement to be

unreliable

reliable. On the other hand an observation statement can be
! 11 U

even tﬁofjgh the observer used precise techniques. Thus, using precise




one's knowledge of t’.hc/situation and si
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techniques--is not. sufficient, by itself, to make a statement. rdiable... Also,

»
L

milar situatfons, such as one's know-

ledge of how to interpret the word 'close' in the'cl_cction example, must be

used in addition to one's knowledge of the-;;rinciplés.
The following example illustrates that deciding upon nw reliability of

statement based upon one principle can lead to mistakes. It also illus-

A novice technician measures the length of a brass cylinder using an
expensive, precision caliper. The instrument is designed to give
accurate readings over a wide range of temperatures. The present
temperature is well within these linits. The novice has just been
instructed in the use of the instrument and has not yet mastered the
technique. He states his reading, "The cylinder measures 6.023cm."
His instructor uses a steel ruler to check the instrument. The ruler
is not designed to be as accurate as the caliper. She says, "The
cylinder's length is between 6.03cm and 6.04cm." *

In this situation the novice's using-a precise technique to make his
observation counts in favor of the reliﬁbility of his statement. His being a

novice, and.thus 4 person licking in experience, counts against the re-

;liability of his statement. Counting 'in favor: of the reliability af the in-

structo_r"s statement is the fact that she is experienced in making the sort

of observation invaved. Counting against the reliability of her statement

-

is the fact that her techni‘t}ue was not as precise as the one used by the

novice. .

The situation is typical of most situations in which judgments of reli-

ability need to be made. It is one in which éiiffex;eni principles suggest

“conflicting judgments. If one .followed the principle concerning the effect

using precise techniques has on the reliability of observation statements
_ , | _
one would come to a different conclusion than following the principle con-

cerning the effect of experience on reliability. But both principles must

be taken into account.

rates _that experience in_the type of situation being considered is_required.
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In this situation, as in any other situation in which ,t}.u: list. of princi=-
ples Q:ill he used.-_the‘re is no way to give prédgp, numerical weights ‘to
different principles. _Sdu,nd jud'gm_en\t based ﬁpon much exp‘erience using
the_ prir'ﬁci‘plés and familiarity with the type of situation must be used to
determine the prioritylof competing princjp]eé. In the cxample ungler con-

sideration I believe the instructor's statement is more reliable for {lxe fol-

lowing reasons.” The instructor's greater experience takes precedence over

the novice's using a more precise technique because of the vast difference
’ { ‘ o

in experience, the small difference in prectSion, and the fact that experi-

ence is, | believe, a more crucial requirement for making accurate measpre-

ments, If the situation ,('y,s change(} slightly so that the novice had sqme

experience using the caliper and had become proficient in its use, then

B,

experience would probably be a less important factor than the difference in
precision in making a reliability judgment. Ho‘ever. much would depend
on how good the novice had become. ' / .

Notice that in making.my judgment I had to rely on more than the

<

principles themselves. Considering just the principles was not sufficient
v \

for making a jydgment., Other things, such as kn(‘).wl‘ed'ge of the compara-~

tive importance of experience and the use of precise techniques, Had to be

considered. The lesspn to be learned from this example is that the Nin-

=

ciplés can be useful(only when used with informed judgment based ulpon
knowledge of the situation at hand aﬁd;experience iﬁ similar isitugtions.
In the section which follows I will attempt to clarify the ;rmeaning of
each of the principléé by showing how cach may be used in particular
cases. The section will also emphasize what v;/as said in the last parééraph,

that is, t\h‘a{ the principles must|be applied by using informed judgment.
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CEXPLANATION OF THE PRINCIPLES

“\ .~ AND ILLUSTRATION OF¥ THEIR APPLICATION
) : ()t_)s_cr'v;ation Lnd In_[qrc,néeg “o .

- The first prindploxtates that observation statements tend to be more
reliable than inferences) pased upon them. The reason for saying this is

that inferences ean go wrong in more places than the observations upon

»

which they are based. Consider the following example. A person attends

/o

. to Pompeii. It must also be truey that those who made the bottle were the

Ed

a display of archaeological findings from the ruins of Pompeii. * One of the -
" . ‘ §

‘pbjects displayed is a glass ‘bottle. The bottle is quite symmetrical, has a
very round opening at the top, and is colourged as evenly throughout as

-

"bottles made today. Suppose based upon this tinal observafion that person

’

infers that the inhabitants of Pompeii could colour their glassworks as well

as bottles are coloured today. This inference is less reliable than the

a

observation statement that the particular bottle on display is coloured as
év'enly as bottles made today. - This..is so because the inferemce depends

upon many other statements: béing true in. addition to the observation

statement. For example; it must- be true that the people of Pompeii were

the ones who made the bottle on display. -This could be false;’someone

. visiting Pompeii from Greece many years ago may have brought: the bottle

ones who coloured it. This may be false. ‘Maybe some chemicals,” which

were-in contact with the bottle during the centuries it was buried, coloured

it, This e){arh'ple shows that the inference .can” go wrong for all the reasons
that the obs_ervét"lon' statement upon which it is based can go wrong, but it
can go wrong for other reasons aTSO w~\He’£ce. there is more of a chance

that the observation statement is correct.

.

C 26
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This first 'princjple is based upon t.he assumption that there is an im=-
-;.)-or_ta-nt 'distinétioh‘be.t“./cen -t-he,; étarting place ar.l-d-en;iirig pl.ace in_- a‘- l”im;of /
reasoning. There is,.' I believe, a difference in the degree of immediacy of
our knowledge .between the statement t_hat fhere is a green evenly—'col&)gred
bottle  in fronlt_ of us. and the statement based upon this that the people\ of
Pompeii were as skilled at colouring glagssware as we are today. The

distinction between observation and inference which I use in stating the

first principle is intended to capture this difference. The importance in

capturing it is that the beginning points i‘n our lines of reasoning tend té) y
be more reliable than the points we reach through the reasoning and it is
often helpful to anw at which. places our lines of reasoni‘ng are most‘
reliable. Recall, however, .that the election ballot example of the previous

section illustrated a case in which the beginning points in a line of reason-

irfg -are less reliable than the conclusion of this reasoning.

Factors Affecting the Relfability of Observation Statements
Consider the following case in which two opposing observation.state-
ments are made. It is a.case which is not hard to imagine actually hap-

A - pening. It is also a type of case for which the decision of which observa-
|3 .

{ ‘tion statement to hchcept could have important consequences for you. The
problem is to decide which of the statements is more reliable. You read
the following report in your morlrﬁng newspaper.

January 7l, 1979'

Mr. Alan Wright of Stoneville reports having dlscqvex ed a maJor
‘defect in his new 1979 Venus. The Venus is a new model of car
produced by Superior Motor Company for the first time this year.
Mr. Wright says the incident happened while he was driving to work
on the morning‘o%( January 5. On his way he must go down over -
Murray's HHI, ich descends at a sharp incline for about two miles g%
before reaching the downtown area. About half way down the hill,
Mr. Wright reports, the brakes of his car started to fade. +He says
that he had to start pushing harder and harder on the brake pedal to
get the same stopping effect. He said, "By the time I reached the

-. ) ) : * ' AN

~

5
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bottom of the hill, pushing with d“ the force of my two feet barely
- brought the car toa stop.” Mr. Wright claims that in his thirty-five
yeats driving he has never experienced such an incident. He says
he has reported the incident to the auto manufacturer and to the
.consumers' group in the town.,

__%: then interviewed a representative of Superior Motor Company who
d the following to say. "Our quality control technicians tested the
braking efficiency of twenty Venuses randomly selected from our
December production. Each of the cars was brought to ten success-
ive panic stops from sixty miles per hour. On the tenth stop none

of the cars required more than fifty pounds of force on the pedal to
stop the car at a rate of 0.9g. - This is a very reasonable force to

the best cars on the market foday."

The observation .statements I wa\nt to consider are the statements I
have underli,r.med. These statements are not in direct conflict with each
ofher ‘because both could be true. }‘iowever, one proviq'es evidence for
and the other against a cléi_m t}']at the brakes on Venuses are safe. In

this:sense the statements do oppose each other. You can also sce that if

~youy were colnsidéring buying a Venus, believing one of the statements

might lead you to make a different decision than believing the other.

I will now demonstrate how the statements, could be evaluated accord-

ing to the principles.

4

Area II.1: Chiairactefistics of the observer

The first .s'et'\of‘ principles deal with the observer. Observers' char-t

A

acteristics are - extremely influential factors affecting the reliability of
T ' .

observation statements,

Emotionality.. 'The observer's d’egi‘ee_of emotionality is a consideration

because we know that many times our judgmént is -affected by our emo-

tional state. b‘or'e){_amf)_le, anh avid football fan may mistakenly claim that a
foul was committed against the home team because of his or her emotion al
involvement in the game and his or her strong desire for the home team to

win.
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In the current example Mr. Wright was probably very e:i__tior__xalr.

(403! people would become quite fearful in such a situation.. We have been

o
- C-".

givan no evidence to the contrary so we can rjequr]abl_y_aSSLxme that he
- was 'emotional in this situation. This qf course assumes that M.r-. Wright at
least believes he is télling the truth, It is posslble that Mr, Wright'
brakes did not fade at all even though he believed they did, In such a

gase he would probably experience the same emotions as he would if they

really did fade. His observation statement would be false in this case and"
the puzzle would be to discover what caused him to have the misleading

perception. N

The fear emétion, if that id what Wright experienc»gi&, would probably
be coupled after the inciclént with a feeling of anger w:ile he was r:éport-
ing his observation. He might be extremely angry at the automobile com-
p?my for producing a car he considered unsafe., Both ‘ol’Jhese emotions

could h_ave influenced Wright's report, In his fear, the severity of the
‘brake faﬂure could have seemed much worse to Wright, In addition, his
anger after the incident could have caused him tp exaggerate the sevérity
of the fade.

We have been given no evidence to believe either that the (:ompa;xy"s
spokeswoman was emotional when making her statement or that the techni-
cians were emotional at the time they made the brake tests., The actl‘xalv

>
tests were probably conducted before the cars were released to the p_ubl_ic.
’\So the technicians were probably not hampered emotionally due to pressure
) ' . ' . 4 .
from Wright and the consumer group he contacted. The spokeswoman,

however. wa s probably feelmg some emotional presuxe when giving the

report but likely not ag extreme as the emotions felt by Wright. . Hence,

L

the spokeswoman's statement was probably influenced less by emotional fac-

tors than Wright's statement.
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Alertness. From ‘the i?ftf_(?:ftt\&ﬁh)t\ we are given we have no ‘reason to
guspect .that degree of alertneﬁs was a factor hm'e!. We have no reason to
beHeve that either ‘\;rlght or the spokeswoman or the technicians were not
payingvaﬂttention to what they were'd'oing.

Conflict of interest. A person has a conflict of interest when it is to

that person's jxdvantage that others believe that those things he or she

says are true, It could be to the person's advantage if he or she stands

\ to profit from the statement made. The profit could be a monetary one or

something like .the further advancemént of a controversial point of view., I

~»

intend the hotion being to one's advantage to be taken quite broadly.

HNe do not know whether Wright stands to profit from others' accept-
ing his st‘atement-. We are not given enough information. However, if we
knew tm\/’right was a membet of the consumer'orgzanization with which he
intended to _register‘é complaint, this would be pertinentl information m
makjng our judgment, Such groups thrive oﬁ their ability to uncover
safety-telated defects in, products.’ Ho-wcv,er, in this situation we‘should
give Wright ‘the benefit of the doubt and not assume that he is a member.
Yet we should remain open to fur_'t}{ex' evidence in this regard. Degeﬁdihg
upon the importance of oux; making a correct judgment of the two state- )
ments, ‘'we might actively seek evidence about Wiight's degree of é@nflict of\
interest,. or we might deem that course of action toq much trouble.

The automobile company spo’ke8woman is definitély in a position of N
conflicting interests. It is to the advantage of the auto company that
Wright's statement be wrong and that the statement of the spokesw-oman be

right., 'Experience tells us that when the truth hurts there is a strong

tendency to ﬁe. or to at least to .distort the facts. We do not know
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whether the company spokes.wm’”ﬁin _has lied. All we know is that her .

statement is Suspcct. In such cases it is often wise to scek evidence on
- / 4

the statement f_rom__a source that does no_t_h:_w\e confl_i_c_t__ing_ interests,

Skill with thing observed. We are not told whether ‘Wright is skilled

at observing the fgﬂing of brakes., However, we are told that he has been

" dri.vin“g for thirty-five years. [t is reasonable to assume that if a driver.

with Wright's experience says that his car behaved unusually, then that

car probably did behave unusually. This gives us reason to take Wright's_'gz‘

word that he did have to exert an inordiante amount of force on the brake
pedal to get his car to stop. )

We are given no information about the Superior Motor Company's’

- technicians' skill at observing the behaviour of auto brakes. It seems

LN
reasonable, though, to assume that they had sufficient skill to make the
observation reported by the spokesman.- "The observations which were
reported seem to be the type which automobile company technicians would

make many times and the type that t{ney would be skilled at making.

Theorgtical” understanding. The theoretical understanding people
N
have of the field in which they are; making statements can affect the reli-

.

“ability ef those statements. In the present casc, whether the parties

involved have a theoretical understanding of the way 'allntomobile g'rake’s_
operate could affect the reliability of btheir statements. The following
discussion illustrates how Wright's theoretical understanding could affect ,
thg,,«reliabili-ty éf his observation ‘stat?fnents. "

Wright reports in’ his observation statemenit that pushing with all the
force of his two fe‘et‘, barely .b_rjought his car to a stop. Whlat could have

caused him to make this statement? One thing that could have caused him.

to make this statement is the event that the_,statement:.reporta, if that

31



_ate, he probably would not have. been able to distinguish the brakes

30, | (

make \the statement. For example, if in fact the brakes did not fade but
initead the power brake system stopped ._fur:ﬁ‘.tioning_. then the car would -
not have behaved as Wright had reported.  He would nmt have had to push

as hard as he was able in order to barely brinyg the car to a stop. How-

ever, if Wright had no theoretical undérstanding of the way brakes oper-

event really did occur. However, other things could haveé caused him to

fading from their losing their powéx; assist.‘ His lack of kno»yledgc could
fhen have caused him to intc'rpre't the change in the feel gf the brakes as
)

being a serious problem, such as the brakes' fading, when it really was
nlot_. Th_inking something'seri:(.)us had ()C(‘.llt‘l‘cd he probably wm-nld become
very anxious. ' This anxiqt._y. could then: adversely affect his judgmentl of
the amount of force needed to stop the car and of the quickr;ess with-
which the car came to a .'s;top. If his judgment was adver's;cly qffected. his
observation st‘atemcn; was p't'obably’aIS(ﬂadv.erscI'y affectcci. |

Your decision}' about ' the relia-bility of Wright's stétqment should, then,
be affected by _w.hat ’yéu- know of his theror:ctical uhdcrstanding of the
matter. If you know that Wright knew little aSout automobile brake;;.' t'hen
this would reduce the reliability of what he said. To‘ a per\soﬁ‘ who did
not know what was happex;ing. a failed power bbost system could be easily
exaggerated to almost a co_mplt_at.e brake failure. If you do nqt know any-
thing about the degree of his understanding, then whether you should try
to find out. about it depends upon how important it is that you make a
correct decision on the reliability of Wright's .statement.' However, without
any more inf().rr’;matidn abouF Wright, yoy\' s hould pf'obably suspect that he

has practically no undefs;tanding of the functioning ‘of brakes. This sus-

picioh might be based upon the fact that most people lack this understand-

-

ing.

I‘) {)
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Regarding the company's spokeswoman different assumptions must be

L A

made. In thc first place. the spokeswomdn la reporting on what some
other people have j

bserved.' The theoretic.ﬂ understandlng of the techni-
clans who made the tests on the brakes is what should be considered in
thlis case. Unless you' have reason to think.othcrwi”se. it is s‘afc to assume
that these technicians have a deepér unclgrstanding than Wright of t.he

[ brakes on a car. Such understanding could affect the reliability of their

N
™~

‘_ obser_va_;ior_)'-, reports in many .ways. _Consic(er the following situation, A

L

. ¢
poorly. There is a great deal of fade. 'However, theory would lead one

knowledgeable in the field to suspect thut the brakes should operate well
because of ihe following considerations: the material used for the friction

/ urface has theoretical ‘properties which ‘would lead such a person to think

that it was hlb,hly re51stent to fade; the brakes were épecially designed to

stite large amounts of heat, and keeping brakes cool is a known way

.

of reducing fade; and the brakes should havy' been .adequak for a car
o , » o " h

twice as heavy as the one on which they were

Rested. These things might
lead trained technicians to suspect the measurem?nts they have made, that
is, their obser’_'vations. Suppose, on the basis of such a suspicion, they

check the instruments and discover that the instrument for measuring the

pedal force was defective. In such-a case, their theoretical understanding

‘of the situation w;uld have prevented them fr cin making an observation

.,  statement that was incorrect. If you assume, then,.t'hat the techn.icians
have a high degree of theoretical understanding of the phenomer_ﬂon they

are examining, you should rate thelﬁ’_r statement more ‘reliable because of

. this. N

test is performed on-the brakes of a car and it is found that they pt_:r:form :



Normal senses. For Wright to have made a reliable observation it was T

R

necessary that 'his sense of touch was operatiﬁg correctly., We are given

no reéason to believe otherwise. In addition, the sense of touch does not
seem as susceptible to malfunction as somé of the other senses. Evyesight
and heé.ring seem to cause problems in a*arger proportion of "the popula-

tion. It, would probably be safe to assume that Wright's sensory equipmen.t'

waé)n good working order. . ‘ ' §

5
i

yat . S S

-

The observation reported by the auto-spokeswomén required the tech-
nici'ans to use senéing apparatus in adciition to their own s\enses." Such
apparatus as thermometers, acceleration meters, and pressure gauges were
probably needed. *‘The various instruments for measuring deceleration
rate, appl-ied"pedal pressure, and temperature of the brakes can all be
considered part of the sensory apparatus used to make the obscrvétion. In
addition, more than one technician waé involved and it was necessary for

the condition of each of these person's senses to be operating correctly.

’
~~—

" The point. is -that there were more places for unf'eliability due to densory
' equipment failure, blqth human senses and sensing machines, to -inva'de _the
auto manufé&cturer’s test. H'owever; this source of unreliability was coun-
» tered by the possibﬂity of seel)king coherence from the varied sourcés of
data. A piece of malf_unctigning's.ensory equiprn‘ent. could have been identi-
Yfed if the data it provided did not fit in with that provided By other.
sources, For example, a large }nalfdhcfion in the apparatus for sensing .
the degree of deceleratiolﬁ could .be detected by the technician (ir{ving the
car because the technician pr‘obably had a "feel" for whether the instru=-

ments were working correctly. Of course small errors would not be no-

tiée_d in this-way;
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Unless some specific piece of information was known which. cast doubt
on the reliability of some piece of serlscm,;l equipment, then the principle
being considered would 'not-help you, in this case, to judge the, more reli-

.able statement.

Reputation for veracity. When a person or group of persons has

been known not to tell the itruth in certa_ih situations, then we are justi-

»

W

fied in suspecting further stitements made by t_fﬁ_;ﬁ{_ﬁqp__q’r_grodp of

pérsons. A reputation for not telling the truth shoyld not be identified
with a reputa}tion for lyihg, although lying is one of t‘h_e. things that
affects a péf'soﬁ's reputatién for veracity.
~

Often, we can point to the Snuse of a person's continually not telling
the truth in certain mat.trers. For example, we might attribute the falsit'y
of the person's statements to that person's lack of knowledge in the field
about which the ‘statments are made. If. that person makes another state-
ment in that field and we have no reason to t‘hi-nk that he or she has
.increased ‘his or her knowiedge'of v.it, then we assume, justifiably t}.mt- the
same lack of knowledge might cause the [)_crsoﬁ to make aﬁothe‘r'fa.lse
statement. |

We learn nothing from the newspaper report dbout Mr. Wright's repu-
tation for telling the truth. I believe our course. of action in this matter
should be to give Wright . the benefit of the .d'oubt,_ unless it is extremely “
important for us .to know wh-et'ﬁer or not he was speaking the truth. If it"
is irﬁp‘ortant, it would. be reasonable to explore Wright's reputation. Other=-
‘wise, we should éssume that Wright is 'speakingﬁthé truth because ;t is, I

believe, the overwhelming tendency for most human beings ‘to speak the

truth in most situations.

7 >
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Thc spokeswoman's statement nught to be viewod hffe ently in this
ré.g-ard. “Automobile rn;anlnfacturers have a poor reputation for speaking the
truth with regard to the queﬂlty of their cars. One of\e major factors.
causing this is,their concern with selling as many cars as possible, This
is rel&ted to the confllct of interest problem discussed pr evlously. Since

we have no reason to believe that this auto manufacturer's reputation for

veracity is better than that of any other manufacturer, then it is reason-

able to suspect the reliabilty of the 'spokeswoman's statement,
The reputation of automobile manufacturers for telling the truth about
their products is so poor that one may "m'sh to make a judgment at this

point, One may wish to say immediately‘that Wright's statement is more

reliable. There is a practical reason for doing this. The auto spokes-

woman has received negative scores on both conflict of interest and repu-=

< ‘ :
tation for veracity. These are serious charges. They may be so serious

that it is difficult to imagine ‘any combination of positive factors overriding
these two -negative factors., I be‘liev}e this is so'in the present situ'atio;.
At this point, then, I‘wouldvtake Wright's statement to be more réli-
able and would base my acfions upon this position. If I h.ad intended to
buye a new Venus, I wotxid, on the basis of Wright's report, not'\ buy eone
at the present time. I would wait for the Venus brakes to be tested by
some r“éputable and independent group and make my fin.al decisior; bgsed
upon that group's report‘ and reports from other owners of Venuses. ‘The
practical advantage of making my decision at this point in the evaluation of
the at‘;xtemen.té Is that I save time by not going thxou"égh. all the criteria.
If my concern for saviné -time causes me t~o make an incorrect judgment 1
would not have put myself in -danger since I chose n'ot to buy a Venus.

N
Hence, saving time may be to my advantage. In other situations, it might

’
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no_t___be_r_ga_aona_ble to make a judgment until many more criteria have been =

~examined.

PP

The discussion so far does not present the only way in which deci- .)

sions'regax'-di'ng the reliability of observation statemenfs are made., Often,

. ’ . 4 .
the person making a decision will not gan through the list of principles

ane at a time'agi I did .n the auto-brakes example. Rather, the person

will n(_)g_ce that ‘one or two crite_ria_afé particularly relevant to the case

"this situation. The person wiQ\then take the judgment, seemingly based

the use Of the principles is assuming that if the relevance of a principle is

being examined. For example, i\the auto-brakes case a person might

immediately see the relevance of the conflict-of-interest principle and the

reputation-for-Neracityxprinci'ple in judging\he relial)i]ity of statements in
N

on consideration of only these \two principles,”that Wright's statement is
more reliable. I used "seemingly based" in the last sentence for a special
reason. The reason is this: When basing a judgment upon only those

princi@{ for which the relevance is immedia”tely seen, a persz)n skilled in

nPt immediately seen, then it is probably not relevant. In fact, then, all
of the principles are taken into account. Some are taken into account

explicity; those used to make the judgment. Some are taken into account

implicity; those which are assumed to have no bearing. This procedure,

when used by skilled people is justifi‘ed because it usually leads to correct
decisions. Whether or not you should use this techniqué rather than a
more systemat@ appraisal of each principle's relevance depends/'fUpon ‘your
s;dll in applying the ;.)rin_ciples. upon your familiarity with the fopic being
evaluat.ed. and upon the ifnportance tha.t you ma|ké ‘a correct decision. .The
l-e_ss‘akilled and the less familiar you are, and t~he. more important the

issue, then the more reason there is for you to use the systematic

approach.
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. So far in this section I have demonstrated how some of the principles

dealing with characteristics of the observer can be applied to a particular

-

situation by using them to make a decision about the ceniparative reliability

of two observation statements. 1 will now discuss each of the remaining
principles by explaining their meaning and by showing how they -might

épply in particular situations. [ will begin by &iiscussing those ptiaciples

. .t
which were not discussed in the auto-brakes example concerning the rela-

tion of a statement's reliability to characteristics of the observer,

/ .
Precjse technique. I intend the phrase "using precise techniques” to

I4

be taken bré’a ly., Often I will use .the- phrase to help characterize a
person's usi‘n:lome sort of instrument to help make some observations. A
person using z;\’ thermometer to tell the temperature ‘of_ some water is using
a ;'no’rg precise technique than a person merely using his elbow. At other
times 1 wil[-- use the phrase to characterize the cidre and attention to dis-
turbing factors which a pershn exercises in making an observation. A
persQn who reads the _scﬁlébn a thermometer by looking straight at the
thermometer is using a more precise technique thar3 a person who reads
the thermom‘eter by looking at it obliquely. >
'In stating the priﬁciples concerning the use of prec‘ise techniques 1
use the wdrding "as precise a technique as is appropriate.-." Ijuse "as is
abpropriate" for the lfollowing reason. In some s'ituations' Qsing a te;:h-
nique which would be more precise does not add to the reliability of the
statement _baséd upon the observation. This is so when the technique is

LN
" more precise than is neceded for the statement that is to be made. In the

example of testing the temperature of the water, suppose the statement to

be made was one of the following: 'The water is too hot for bathing' or

'The water is not too hot for bathing.' In most situations in which water .

¢

A
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is tested ‘for the purpose of bathing I do not believe that using a ther-
mometer instead of one's elbow adds to the reliability of sthe stafi-ement

about thg_,suitability' of the water's temperature. In fact in many situa-

4

tions it would decrease the reliability if, for_insténce, it was not known at
which temperature-in-degrees water is suitable for bathing.

Skill in technique. Being skilled in the observation technique being

used is different from being skilled in observing the sort of thing -~

" observed. This latter skill has been discussed already. A person who is

o not skilled in a technique does not know the so\!:_u'ces of unreli'ablilit)y' in
using the techniqde. Consider the technique involved in using a ruler to
w
measure the length of something. A person not skilled in measuring ‘this
way will not know th'af unreliability of mcqshrement can arise i# the rule is

distorted near its ends or if the scale does not touch the thing being

measured. . : .

Preconceived notions. Under some conditions having precon'ce-ived -
notions of the way observations will turn out tends to decreas;e the reli-
ability of observation statements based l,;pon those observations. This is
SO be‘cause under some conditions people see what they expect to’ see even
though'thin_gs are not really‘ 'tlhe way .they are e#pected. I say "under
some conditions_" "because in situations of which I can think, the mere fact o

’ ~ that a person has a preconceived notion does not reduce the reliability of /
that p;rsoﬁ's observation statements. It is that person's having the.
) preconceived notion in combination with certain other facts about the
person which makes his or hér statement Jess reliable. . For example, I

would not want to say that usually the reliability of scientists' -obsefvatio.n \

statements which report observations that they had previously predicted is

reduced because they had preconceived notions of the way the observa- '

i
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~‘tions would turn put. However, if certain other things were true of. the

¢ In these situations the scientists' conflict of interest or their lack of

!

-

scientists, such as their getting additional f‘uq_ding depended upon the

-

observatiens predicted being made or their lack of experience caused them

rect observations, then

not to take proper safeguards against making incor

s

- their having prcconceived notions of the way tlie.oligervaﬁons would turn

out would tend to reduce the reliability of their gbservation statements,

.

experieﬁce alone would tend to reduce the reliability of their observation
statements. The added factor of their having preconceived notions, tends

to make them make a particular unreliable statemin.t, that is, it tends to

. = . ' k4 - . [T
make them even less open to alternative. observations than they would be-

A

without the preconceived notions.
It is also worth noting that persons' havidg preconceived no'tions of
the ways in which their observations will turn out can lead to their making
correct observation  statements that otherwise they would not make. A
precon"cgi\}ed notion can’ suggest to a p'e_rson things for which to laok and

ways and places in which to Q{bs'erv.e.. As long as tl&?[mrson keeps if

mind that he or she must not allow his or her preconception to distort his

" or her observation, then KHaving the preconception can be beneficial.

.~ .
In summary, the priniciple covering the effect of preconceived notions

«

on the reliabilit-y of observation statements must be applied with extreme .
caution and informed'judgfment.

[ ]

Area II.2: Characteristics of the observation conditions
>

The  two principles contained in this subsection seem almost too obvi-

— -

ous to need stating. However, I include them in the list to serve as
’ . ’

s

"\
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reminders of things that need to be checked when assessing the reliability

m_:.o,f- observation statements
. ' X //"\'AV,T\ . » . . ;
" The first principle states that _tl};e reliability of observation statements
~depends upon the medium of observation,y To make reliable statements the

conditions of the environment.must not impede the sensing process: Foggy

or smoky conditlons interfere with the sense of seeing; magnets interfere’

with compasses; ‘background noises interfere with our hearing particular

things; the atrbsphere interfered with the use of telescopes. To overcome

this last source of urreliability of obfervation statements space scientists
L J . .

plan to mount telescopes on rockets orhiting the earth. In this way they
will eliminate the interference from the earth's atmosphere, and thus have
a_xmore satisfactory medium for making their observations. |
The other principle states that- the reliability of -:observation state-.
ments depends upon whether the observer has good access to thelphenome-
non he or she is observing. So, for example. the claim that a particular

painting was done usmg a certain kind of brush stroKe is more rehable if
. \

made by a person who can touch and view the painting at close range than

a claim made by this person if the painting could be viewed only f'r.om a
ﬁ l\ distance. |
i _
i " There are eXCeptions though. Suppose a person looks at 'the moon
. with the naked eye and declates that the moon is in its first quarter.
Suppose, instead that the same person had looked at the moon through a
telescope and made the same statement. A]thOUgh he or she would have.

had better access to the moon through this 1nstrument, I o not believe
-/
this statement tends to be more refiable th#h the first statement because of

¢ ’

this- fact. For the claim that was made, looking t'hrough a telescope offers:

no advantage over oeing thé"”naked eye. However, if 'tHe .claim was dif fer-
ent, about craters on the moon, say, then the, observation ma/de using the

/ -
" telescope might tend to be more reliable.
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Inltruments. such as telescopos. are used to gain access or to gain

better access to phenomena that Would without the instruments be inac-'

ceuable to observation or only poorly acccssable. Because instruments

P - - Y

_are used to increase the accessability of phenomena to observation, p_:“"“,

ciplel governing. the rcliabi_llty of statements based upon their use are

included under the more general principle about the accessability of phe-

nomena., A discussion follows of the reliability of observation statements

made usmg instruments.

& I will use 'instrument' to refer to a wide variety of devices which are

used either to increase the accuracy of an observation or to make an ob-

A}
servation possible. Such things as rulers, thermometers, bathroom scales,
speedometers, achievement tests, ammeters, clocks, electron microscopes,

"and smoke detectors arefllnstruments in the sense I am using the term.

In order to diocus‘a'_l‘:.,,_fsf.ome principles which are helpful in judging the -
reliability of observation statements made with the help of instruments

imagine the following situation. You plan to buy a piece of plate glass to
protect. the surface of an.anti'que wooden table .you. just purchased. Tho
table is constructed to’ hold such a piece of glass. On each side of' the
table there is a moulding which extends about one-quarter inch above the
surf_ace of the table. The piece ot'g'lass iIs supposed to fit snugly in tho

frame thus made. You bégin to make the measurements before placing

your order. _ : -

Suitabty precise instrument. When 1 say that an instrument is more
prociSe than another 'I shall mean that the more pre.cise instrument is con-
structed 80 t;xat the measurer can conf,ldently make a finer dxscrlmlnatxon
’between valu?:s than can confidentl'y be made using the less precise in=-

strument. For example, an IQ test which can dependably detect

\@ E ’ ’ LY »
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glfferencee in IQ as small as 5 points is more precise than an I1Q test
v,
which can dependably detect differences in 1Q on]y if those dif ferences are

i

greater thtn 10 points.

If the .ivaame observation statement is made using .tWO i'nSt'x"umehts," one
more precise than the other. then following this princ1ple a person would
judge the stateﬂent more reliable when made using the‘ more precise instru-
ment. This is so rbeca:;e.the closer an instrument'is pushed to the limit

“of "it® capability, the less dependable meéasurements are.  If used to make

the same statement, the less precise instrument is pushed closer to the
limit of its capability than the more precise instrument,

Not all observation statements bas&upon more precise instruments
are more Vreliable thhn those.-based upon less precise instruthents. A

et
temperature reading of 36.45° based upon an instrument designed to mea-

stre to two decimal‘ places Hmight be just as reliable as 2 temperature
reading of 36.452° based upon an instrument designed to measure to three
decimal places. If the instruments are of equ.al quality and used by etqually
skilled' measurers, then the reliability of the statements is likely to be
equal. This is so_becat)se .although the statement ba_sed upon the more
precise instrument gives a more accurate measurement and thus tends to
be more reliable, it also makes a stronger claim about what the measurer

knows and is thus harder to éefend. tending to- make it less reliable.

\ Having no way to judge the relative size of these counteracting factors it

"";is_ best to assume their combined effect is zero.'

’

A
Suppose in your case you do not want the glass for your antique’

table to be more tha"n/ one-sixteenth inch shorter or narrower than the

frafhe. Therefore, 'you need a measuring instrument that will allow you to

distinguish measurements as small as one~sixteenth inch. If you choose
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such an instrument your measurement will be more reliable than if yQU had

- . P - - - e P .- . - Coeee e R - . P - . \1,.
chosen an instrument of lesser precision, given that the measurement you

-

make is expressed in dimensions of one-sixteenth inch. ‘ | _ .

. Ran'gue_ of-applicati;)n. An §nstr\-1mcnt. ts used beysnd its x;ange of

application if it is used to make an observation for which it is not suit-
able. For example, second hands on wrist watches are not SLgtable for

making obseérvations of time differences of less than a second or so.

Observation statements of time differences of the order of one-half second
made using a wrist watch fend to be unreliable. leasuring Xticks and
tapes used to mea‘su.rc length ten;i to ‘give more reliable mo:asuro.ments when,
the thing‘ being meas'urgd is shorter than the stick or t~ape than when the
thing is longer. If you used a one foot ruler to measure your aritique

table ar}d that table Qas three feet long, unrcliability'.woul'd enter your
measurement each time you had_ to mark the position of thb end of the
ruler and mave the beginning of ‘the ruler to that position. You could
avoid this source of unreliabili'ty by using an instrument whose range of

application is more suitable to your task. A ten foot steel tape, say,

would be more suitable.

Good quality inétrument. Instruments come in various qualities. 'i‘he
quality of *instruments ;ffects the accufacy and hence the reliability of
statements based upon their use. T-hex:mometers, in which _t,he'tube carry-
ing the liquid }}ariés in diameter tenabto be less accurate, than thermom-
eters m which the diameter varies by smalller.amount_s;” - Compasses in Al
whi.ch_ the needles sometimes ‘sti\ck on tke glass tend to be less reliable
indicators of direction than compasses in which this does not happen.

The quality of ‘t‘he .tapzé measure you use in measuring your antique

!

table affects the reliability of the measurements you give. If the markings
/ ]
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on that tape are not evenly spaced, your measurement will tend to be less

If the tape you use is not straight, your measurements wil tend to be less
reliablé than' if yo(x had used a straight tape.

\ .
Instrument's workings are understood. If no one: can give good
Al £

reason. for saying that an instrument measures a particular thing, then

4

=4

relhble than if you had used an'tapc on which the lines were evenly spaced.

that instrument tendt«:}t{)e a mgre undependable measure of that thing
th

than an instrument _s well understood. The ex;)lzlna'tions_of why

instruments work vary in kind and in quality. Generally speaking, more
complicated instruments require more elaborate explanations of their work-
ings than is required by less complicated ones, if the instruments are to

yiel;l‘! equally reljable measurements.

,

The body of knowledge explaining how" d&n instrument; works is often

’ .

the body. of knowl(.edge that was used to design the instrument in the firstv
place. This is hotfa]ways the case. The first te]escof)e was_coﬁstructed
before anyone knew how telescopes worked. When an in'stfument' is de~ -
signed according to avmére corrqb%)ra_ted body of knowledge than another
instrument, we\can dépend upon that first. instrt;rhent mor;e ihan' the other

to méasure what it is claimed to measure. The instrument that is based

upon the more corroborated body of knowledge is more likely to be doin

what it is claimed to do. This is so because the more corroborated Body
of knowiedge has been subjected to n;ore tests and has passed more tests
t_han the leés corroborated one. Loosely, this means that more ways in
which the body of knowledge could have gone wrong h-a\)e been eliminated,
s and more wa;/s in which the instrument might have been constructed incor-

rectly are eliminated. - | _ - .
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In your case of meaauring the dimensions of a table, the workings of

you will- use are well understood.

Good working condition. That instruments need to be in g,Q’od workfé;;

ing condition ‘in order to give reliable restits is, 1 .»(elieve. unlikely to be
- { | ‘
disputed. Stating the principle is, however, wGrthwhile. It is a reminder

< _ - '

of a factor which might adversely affect the reliability of observation

statements and thus of a caution to keep in mind when trying to make

" observations. The working condition of an instrument can be affected by

’ ,
many things. For example, the working condition of the ruler you might

use to measure your table could be af‘fecte(l by its dc}n&f atraightness,

the clarity of its scale, and the amount of wear near its end.

Area IL‘.3: Characteristics of the observation statement

The reliability of observation statements varies with certain character-

istics of the statements themselves. Some of the principles in ‘this section-

o

are not as apparently true as those in the last section. I will thus devote
. : i : t

more time in this sec},ion than in thejast to explaining and‘defending each

principle.

" Committment of spcaker. This principle states that an observation

statement tends to be more reliable than another when it commits the

speaker‘ to holding fewer things true than that other statement. The prin-

N

¢iple is intended for use in cases like the following one. This is a case

that has been discussed previously. Consider a speaker making one or
the other of the following two statements having observed the reading on

the thermometer: "The temperature in the room is 70°"; "The top of the

/ liwid in .the thermometer is at the number 70." In the context I am
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imagining the lpeaker is committed to holding more things true when

lllerting the first statement than when asserting the second., 'Ihe first

statement commits the speaker to holding true all that the second statement

commits him or her to hdding and in addition commits the speaker to
holding Other things true. ‘The first statement commits the speaker to

K/ding that the raom has a particular temperature, The second statement

does not commit’ the speaker to this, - .

Corroborated., When statements become more cor roborated they also

become more reliable.- To become more corroborated they have to with-
stand more situations. in which their truth is put to the test, A‘pr.inciple
‘of“diminishing returns applies here though. The more a statement is put
to the test, the less its reliability increases with the passin-g of each t-est.
For example, the amount by which the reliabili't); of the.sta'tem’eht "There

., was a loud boom in our city last night" increases is less when the one

o

hundredth person claims to have heard if than when the tenth person
claimed to have heard it, However, the discovery of a new“ﬁype of evi-
dence would increase the reliability by a larger increment than the addition
of more evidence of the same type. If it was discovered after the one
hundredth ‘person had confirmed hearing the loud boom, that, unknown to
anyone, a- tﬁjck carrying explosives had exploded Just outside town, this
discovery would confer a larger amount of reliability on the statement that

there was a loud boom than ‘ancther person's, clalm to have heard the

'.'.1 NS ’ s

oi%e.
Observation statements can become more corroborated il other ways
than being put directly to the test. Consider the statement that the .

Atlantic Ocean is gradually becoming wider. This statement reports an
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oblervation made using vet'y sensitive instruments. It forms part of the
evidence for the theory that the continentas were once joined together but

are slowly drifting apart, Suppose the theory received independent sup-
port ‘fr-o-mmenother source. Suppose. for instance, that a type of rock
formation is discovered on the east coast of South America and on the west

coast of Africa. The formation is unknown in other parts of the world.

The new discovery ler{ds additional support to the theory that these two_

continents were once joined together and have since drifted apart. How-

ever, since the theory of the drifting continents is now more corroborated,
rw
the observation statement that the Atlantic is widening is also more cor-

roborated and thus more reliable because we have an additional reason for

believing the statement. The reason is that the statement #ells what on

would expect to find given the theory is true and there is now more
reason to believe the theory is true.

Justified precision. The precision that can be justified in a obser~

vation statement is dependent partly upon the techmque used. (Usi 8 a
good quality~ wooden meter stick a trained scxentlst would be Justifte in

giving lengths to two decimal p_lace's. Using a vernier caliper he might be
able to give readings to three .‘place_s..depending upon the qualit.y of the
particular instrument being used.. A pilot flying over the site of a county
fair wopuld probably be justified.. depending upon his experience in such
matters, in saying that there were between two thouse'd and three thou-
sand people at the fair. However, a pilot would be u!njustified, in most

situations I can imagine. in saying that there were two thousand three

hundred fifty~one people. The technique of observing crowds of people

from the air just does not allow one to be that precisq. When the pre-
. . { )

cision claimed in the observation statement is greater than that which could
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be reuonably expected from the tochnique being used. the reliability oi'

the ltatement is reduced

’

Close to time of observation. Many thinga can happen to interfere
_q'( T

"'with the accuracy offn obaervation statement between the time an obser-

vation is made ah&i the time the statement is given. Some interferences

arise because many people have bad memories and because often people

confule things with other things they have observed. One way to help

2‘.

mlnimile the errors which occur from these sources is to make the obser-
vation s‘t__atement as soon as possible affer the ob,servation is made. The
purpose of this principle is to urge that statements which have been made

with this precaution tend to be more reliable than those which haye not

'
~.

been so made. ’ \’\_

Person who made the observation. This principle states that an ob-

servation etatement tends to be more reliable when it is made by the
person who made the observation. The principle’.is based onfg;t;he feilowing
widely accepted s;tatements. When infoi‘matiOii is passed from one person
to another there ,‘jis a chance that something will hinder the second peréon
giving an accurate report of wnat the first person said.-r Aecuracy of the
second person's report would be hindered if that person places an inter-
pre'tationl_on what was said th.at‘is diffe.re'nt from the nne the first person
intended. The secend person's memory is also a source of hindraince “to
his or her 'statement's accuracy. As the chain of people grgiNS', the |
number-Of sources of error increases. Hence, the statements given by
people removed: from the original observations tend to be less reliable than
the statement made by thé person making the observation. |

These last two principles do not rule. out the possibility of making

reliable observation statements using informaton from other people . or

-
.
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maklng reliable observation statemoents a long tlme after observetions have
~ occurred. In many sltuatlons people do thlngs to counteract the unreli-
ability introduced l)y such factors. One way to do this is to rlmake a
record of the observatlon at the tlme the observation fs made. Using such
a record I can thus make a reliable observation statement stating that the
" maximum tempeArature on N(_)vember‘S,’ 1978 was 8°C in Toronto, Canada.

However, if we use records we need principles to judge the reliability of -

statements made \lsing'them. The discussion of such principles will be the

focus of a subsequent section. .

Belief the statement is. corroboratable. This prihciple states that if

an observer believes hlS':Ot‘ her observation statement can be check‘ed by
other people, then it tends to be more reliable than lf the obseryer did .
¢ not believe this or if he or sghe believed the statement could not.. be

checked. The followin'g.example illustrates th.e p!‘ln‘Clple. Suppose you
bring your watch to a repair shop and complain that you have‘ seen the
date indicater'skip-a "day' on several qgcasions. The jeweler examines your
watch and finds nothing Wr'"bng!. Despl‘_te this the jeweler might j.ud'ge your
"Complﬁintl as reliable. You were willing to submit your statement for
independent corroboration. If you did not believe that your statement was
correct you would not likely have gone, to the repair shop. It .is embar- .
rassing to be shown wrong by other people and we try to av01d placmg
ourselveg in embarrassmg situations.” This tendency to try to avoid being
shown’ wrong tends to make your statement to the ]eweler more relxable.

As with the other principles, in some cascs the final decision on the
reliability of a statement will ‘be ’i'n the direction urged by this principle.
In other situations the direction of the final decision will be opposite to

that urged by the principle. Suppose a school-aged child announces to




his parents on the morning that his class is to have a mathematics quiz
‘that he has ‘a bad’ stomach ache, Suppose, in addition that the parentl
knew that their child had not studied for the test as much as he should
“have., It is r'eason'a.b']e" to assume the child believes that his obserua-t/ionf
atateme}-t reporting his stomach ache is not eae}ily checkable by other

peop_le. This tends to make the child's statement unreliable, In addition,

it would be advantageous to the child if his parents a'ccepted his statement

'..._._..-—-—(they would—keep —him—home from school) For these 't reasons his parents

would probably judge his statement unreliable. In this sltuatlon the prin-
ciple conc\irning independent checkability points one in the same direction,
\}A towards unreliability, as the direction of the final decision.

Suppose, however, that another child claimed to have a stomach ache
on a day she was to go~‘-oampix1g' Suppose she was looking forward to this
oa:nping trip very much. As in the prevlous case the fact that herstate—
ment is not checkable by other people tends to make it less reliable than a
.statement that is so checkable. However, since it would 'be to her dis- . =
advantage for her parents to act upon her statement, the child's statement
should probably be judged reliable. In this situation the principle concern-
ing" independent checkability points one in.a direction opposite to that of
the final conclusion. :

4
‘ Fits into a body of knowledge. The reliability of an observation

statement is enhanced when it describes something expected in th.e‘ -light'ff
a larger body of knowledge, and diminished when it describes'something
not expected in light of a body of knowledge. Here is an example. An
ahnOrmall? high air pressure reading in the tires of your car is reliable if
the tires were set to the normal pressure when the temperature was much
calder and if the sun has bcen shining on the tires for several hours.

The body of knowledge conferring this reliability includes- our

-
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“air pressure in the situation described wouldt be unreliable because it

"-ﬂ%g . . o o - \
- 850 - | e

experiences showing that pressure increases with temperature agd the

T d

thebretical explanation in physics explaini_ng Why preséure incréas€§ with
temperature. 'Relia"bili_ty' is conferred to the ._olbervatign’ of th_é abnc;x'n?_glly
high pressure-i:)y the lar‘ge.r__ body of knowledge: bec.ausé th;e body of know-
ledée/ is ifse?f reliable, and.. because oné would expect an abno;‘mally ﬁigh

pressure in light ‘of this body of knowledge. An observation of a normal

/"‘;

would conflict with$something in which we have very good ‘reasons to
believe. : - ‘
. ; ' &
. Here is ariother eka_mple illustrating this principle. When driving on
the highway on a sunny day an observation that there is water on the
road ahead is made unreliable by the wealth of éxperiénce indicating that-

. ‘ . .. . . . . . '.
many such observations in similar situations have proven to be wrong. It

‘e

" is also made unreliable by the fact that science can explain why the road- |

appears wet under these conditions when, in' fact,- it is not'w¢§.~
As with all the principles, caution must be exercised when applyif-fg

this principle. There are cases in which observation statements can be:

" instrumental in the overthrow of bodies of knowle__dge', even though. follow=-

ing this principle would lead one to judge the siéteme_-pts unreli,‘?ble'in ligh't

of those bodies of knowledge. For example, it was once believed that

bodies while burning gix{e off a subétance called "phlogiston". Also, it

was observed at that time that some substances imcrease their weight when

burned. Acceptin'g the belief in phlogiston; observations of materials

increasing their ;Neight- when burned were justifiably judged unreliable.
However, ,accepting other bodies of kqowiedge concerning the weighing of
materials which existed at the same time -:th'e phlogiston theory was held,.

LY

the observations of increased weight were justifiably judged reliable. The

P |
O



ltrong belief by some pcientists of the phlogiston era that the observationa

of increased ’Wb{gh-t‘were reliable led‘ them to the dev%elopment of another
theory of combustion. This new theory._which did not postulate the
existence of the substance phlogiston, predicted an mcrease in weight of
ll.ome‘ burned obJects. It is essentially the theory we hold true today.

A

Hence, an observation statement like "This'material's weight incredsed

when it was burned", which is Justifiably judged unrellahle in light of the

p hlogiston theory, was instrumental in the overthiow of that theory,

Based upon a recortd.’ There are occasions when people Want to. make

'reports of observations that were made‘sometime in the'distant_past'. On

such occasions people often appeal to théir memories to recall what hap-

A3
N ’

pened. However, experience has shown that memory is very unreliable.

To help allevnate this unreliability in reportmg on past obsewations,

records of observations are pften made. When a person uses a record to

report an observation, 1 will say that person's report is’ an observation

statement. For example, if a person using information" gathered m a news-

paper reports that the sun rose at 6Y03 a.m., I will call thls report‘*an

observation statement. [ will consider the fact that the person making the -

>

statement is not thé one who made the observation unimportant in identify- .

ing the statement as- an, observation statement. - What I will consider impor-'

‘tant is the. fact that the Stateme"nt_ does report what sémeone observed.

‘Observation statements based on records in this manner can have

various degrees of reliability. The degree of r‘eliability such observation

‘statements have is’ partly dependent upon the quality of the records., I -

will ﬂlustrate with an -example some principles for Judging ‘the reliability of

observation statements taken from records.

N1
)
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readi_ng is 120/80. The blood pressure redding L_lpon_'Wh_lCI tl\c_doctor.‘_
bases this claim ‘was made b‘} 3 nurse a while ago and was recorded by
that nurse on your chart.” The doctor judges the observation stéten}ent
she made re]iable. At least you assume this from the confident manner in

!
which she stated it and from the fdct that ‘a’he bases: a}ctmn upon the state-

e ”‘3"

ment (she reduces gyour medication). On what gxounds might you jud
»»

whether her statement/n(cehable? ' o

Records of observations tend to be moreé reliable when they are made

i ’ ) AN . b

at the time ef the observations. Nurses are trained to'record their obser--
, E ¢ . ’ ,

vations as soon 'as possible after they are made, This practice reduces

the chance that what is record‘gd- will be disfprted by things such as poor
s h, .

memory or the confusion _of one patie'nt's statistics with those of another

patient. Most nurses do as they are tfained.. Because nurses usually

make their records at the. time of their obsérvations, the record of your
f - v r ’

-*
1

blood pressure tends to be a more reliable indication of the pressure your

nurse observed than if, say, nurses usually made all their records at the
S o

end of their workday. . : )
The reliability of records of observations tend€ to be decreased if

they are made by persons dlfferent from those who made the observations.

This is so because theé transmission of the mformatxon from the observer to ‘

“

the recorder adds another source of error that is not present when the
ot

5

observer makes the record You probably know whothef- the nurse wh\
observed youg' blood pressure also recorded the pressure reading on your

chart. If the obs’raer and, recorder were the same porson, the record

¥ »

tends to be more, reliable: than if thay were different people.

3

~
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If the person or group rhaking a" record has a re_pl.ltati?ni for makjng
'co'rr'_'ect _reco.rds, .then this fact enhahces the reliabillit-y of obsérvatibn
at"ateme;xts‘, based upon that record. This is so because the. mh'k}ng (_)f.w
correct Are;;)l_rds on a number of occasions is evid;:nce that the gr_o\xp_‘-wm‘_‘_;-.
rﬁake correct recor.(is_- on other occasions. Nur:ses. in general, have a

reputation for making correct records in situations where their job re-

yuires them to make records. Your doctor will probably have information

“w e e e

on the réputéjtion (l)t:-.th-e‘ particular nursg ‘wﬁo made records of your medical
statistics. If that nurse has a '}rep'utation for making cdr{ect recdrds. t his
informatiort would tend to increase the reliability of the. doctor's statement.
If this particular nurse has -a reputation for making incerrect records,
then the records.are not dependable Vsources upén Twhich to base observa-
tion statéments.

If the person making an obse'rvation statement from a recbfd believes
-that .the_' record is correct, then under some conditioné that _perso_ri's belief

-

fends to make the Statement more reliable. This principle is dif-fic.ult to
-grasp, and may bé difficult to accept as 1 have just stated it, I will
a,t_tempF to justify the.principl_e. ‘ _ : Ty

, When peoble. claim .to_ believe the r.ecords upon which they base thelr
statements, then they often have somle reason to support their beliefs, |
For example, your nurse might now believe that t.he records your d’octor'is
using gfe correct becausé he renjer:nbers- believing that theY-‘Qere (éorfect,, \
at the anw:ey wére made. If your nufs_e us.u'ally bases his béiief upon
spund reasons,. then hg can as's'umé thatat tflé time the recérds were made
he based his be_liéf in their correctness upon soyﬁd_ reasons. This justi=
fies his.' ‘believing the .rec'ox;ds at this time even tho’ligh he may not remem= .
ber..;-.his i'nitial reasons.lfffr belie\'}ing thl.e recordé. " This in turn gives us a

- . .
reason to believe the records.

53 . . . . S . '.“.\..
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In another situation a person may believe. thdt a record is oorrect.
because he or ahe believes that the person who matle the record usually

makes correct records. Such a belief‘ for most people. would be based

apon some experience gdth the record makers abllity to make records.

discussing this principle, when T say "be]iefﬂl mean justificd belief not

me ré beliéf .

i

If your doctor tries to assure you of the conectnoss of your records
by saying that she believes the records are correct, you should place some
confidence in this statement. You ought not, unless you have a special

- reason, take the doctor's statement as trivial, as a statement of mere

2
-

belief. Rather, you should assume the doctor bases her belief upon some

sound reasons, and that these reasons make a statement based upon the

%
records more reliable than. if,reasons could not be given,

The final decision about the reliability of your doctor's statement

<

needs to be,_based on principles other thah those relating to records. The

observer must be taken m'tp account. as well as the observation condl-

_ \
tions. the nature of the statement made, and the instrument or instruments

used to help make the observation. The medical profession has sbecified a
manner for making and recording observatior;s which enhances the reli- -
a_blilit.y of ‘observations: of patients as much as is reasonable'.tAo expect,

Th.e observerg are ﬁ'ained well, are usually alert, use precise t(;chniques.
‘etc. The conditiéns are also favourable for making reliable observations.

“Rooms are ugually well lighted, theré ié ‘u%iual]'y a min"u.nal':{mount of dis-
turbancg, etc. Instruments are usually‘ of H.igh ‘quality, have be.er‘x exien'-

sively tested, are used by people skil]eg in their use, etc. Upon these

- facts, as well as upon the considerations offered in judging records, you
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ought to judge that the doctor's statement of your blood pxessure is rell-
‘bleo ’

v : '
I am’ not auggesting that you ought to go through such thought pro-’

P .
. .

c_eace!»‘o &xdge the obaervation statements ﬁoctors make in thelr work, In L |

*the usual pragtice is to- assume tlwlr statements are reliable unless

something is notl_cccl which appears to cast doubt upon their reliability. Id

. ~

many situations it would be innappropriate vt(ijattempt methodically to

a_pply. one by one the principles offered here to ju<lge the_rc;llability/of a
statement. A more reasonable approach in the blood pressure example
would be to take the statement as reliable unless something stood out
which indicatgd that the reliability was in doubt. One value of the prin-
c1ples is that for people versed in them reliability-reclucmg factors "stand
‘out" more qulckly and more obvlpiisly_than for those not. versed in them.hi\;‘f
Thus a .person know-llgdgeable of.{the principles is likely to identify an
unrelia,l)le statement before a pérson.' who ls not familiar with them.,
- Another "value of the principles is that they.lcari's:érve_ as 'giildes for mak-
v _ R
ing judgments of reliability in difficult or unfamiliar situations wire the
.judgiiient which should be made is not obvious.l Still (;mother value is that
\ve .

:hey can serve as guides to practice in formulating procedures to enhance . -
reliability in situations where many reliable observation statements must be
made. A final §alue i; that the principles can serve as a pedagogic device
to introduce students in a systemzitiq rhanner to a coin;)l&x set _of .problems
and procedures for dealing with these problems.
! ' SUMMARY
In this paper I have offered a conception of observation statements

which distinguishes those statements as .thosé which tend to be the most

reliable statements of our knowledge of the world. I have also presented,

r

»

f'" .
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defended, and illustrated the applu ation of a set of pr inciples for judging
“the reliabllity of obscrvation statements. Thc principles deal with influ- =
ence'a on reliability which come from three different sources: the observer,
the obser\'/ation.con(ﬁtionq., and the obsérvatlnn statemont. 1 have urged -
throughout the paper that the principles must be applied with jukd\gment
and fle)dbility;

While many of the principles may seem to be truisims, hav‘k;g the list

explicitly "presented is adtzantageous in several ways, In t.he fi.t.'st place\;
for a person who is well versed in the principles and their applicatton

factors which reduce the rehabx?nty of observatnon statements 1n particular
- cases will tend to stand out. Also, such a person might be able to ex-

press his or her reasons for thinking a statement is unreliable in a situa=

tion where that person would not have becn able to (@ so had he or she

N '

not been famlhar with the principles in thelr expllcxt form.

Second, in unfami.liar;' situations it is not as likely that factors. a..ffeét—-
ing the reliabilityhof observation statements witl be as readily apparent as

ey would be in more famililxr situations. The list of pri.nciples can serve

as) a guide in such situations for maklng judgments of rehabxhty The
principles. can be used to suggest the questxons that should be asked in
evaluating relidbility. |

Thind, the list of principles can serve as guides to pr-éctice in devis~
ing procedyres to enhance reliability. If one is in a situation where many
réliable obscr\}ations must be made, the principles can indicate the sources
of unreliability’ which must‘be taken into account. The principles can
point to places where s:afeguards %"must be built into the observation pro-

cedures.



the basis for tests which evaluate students' ability to detect factors affect-

‘ ~ Y . ,

Finally, the list of principles can be ue_;cf_u_-l pedagogically. The list
can be used as a curficulum outline for a cour:se designed to t.each stQ-
'de_a‘ntl about factors which affect the reliability of observation statements.
Or, the list can be used to suggest places where discussions of reli‘abili‘ty

of observation statements might fit easily and appropriately into existing

courses, such .as science ot ‘history. .<In addition, the list can serve as

¥

ing the reliability of observation statements and their ability to jud‘lgxe the -

influence of these factors on the reliability. Whereas many tests of think-

-

ing abilities are built upon undefined notions of what is being tested,:

»
these principles provide a reasonably detailed list which could be the basis
fo;j’ the construct validity of a test., ' P

Knowing how to judge the reliability of observation statements is an

important critical thinking skill. Maybe this list of principles arnd its ex-

" planation and defence will be helpful in fostering these important skills in-

our students, ) C ) o ’ .
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I wrote this paper aa}\nming that people from many fields might read
it: One reason for_writing the paper is to -provide -the theoretical - -
support for a test designed to assess peoples' ability to judge the

_reliability of obsgrvation statements. Since science educators, school

board supervisotrs, teachers, testing experts, and philosophers, .

~ among others, would proBably be interested in a test of this sort,

this paper will probably reach a diverse audience. It is likely that "
each reades will find some things in this paper trivial and other

things very cofiplex, since I was attempting to satisfy so many

groups. 1 apologize to my readers for this_and_ask them to_try to.. . _ .

~allow this relativism.

bear"ﬁh my work.,

Despite the influence that eyewitness testimony can have in a trial, , &
Wigmore (1935) has emphasized that there is no rule requiring eye-

witness proof (p. 309), nor is there any rule which says that such

proof has a special preference (p. 231). To further support this

latter point, Wigmore cites several cases in which circumstantial evi-
dence was used to overthrow the. testimony of eyewitnesses (Sec. 20).
But, as Wigmore attests, testimony of eyewitnesses is an important

source of evidence. = / T

Many science textbooks, for example the BSCS biology text (1963), S
stress the importance of observation in science. The¢ BSCS book tells. ¥
students that: "In his own special field of work, each scientist bases

his beliefs on his own careful observations, checked and confirmed by

the observations of others. Skill in observing is, then, a basic
requirement of science." (p. 5) Although thkis passage might lead
students to 'tﬁQ misconception that a scientdS™\ has his own obser-
vational sUpport for everything that he ieyts, it does cotrectly

point out the importance and function of obdervation in science.

My thinking in this area has been influenced|to a great deal by the
following work: Quine (1960, esp. pP. 42-4%), Quine (1969, esp. p.
84-90), Quine and Ullian (1970, €h.' 2), Qufne and Ullian (1978, Ch.,
3), and Ennigs (1969, esp.  p. 384~388). Quin™and Ullian have. modi-
fied their doctrine in the second edition of their book. The vigw I
present is more in line with their first edition doctrine. In that first
doctrine they allowed the’ distinguishing of observatién Statements

" from other statements to be done relative to the field of knowledge

and community of speakers within which the statements were made.

Thus a statement might be an observation statement for one group -of

speakers and not for "another. In their second editian they do not
N - \ -x . . .

I believe our ath{jt recognize observation statements is superior to

our ability to poin ‘Ej(;) the features of those statements which we Nise

to recognize them as such. Thus, in my attempt to distinguish

features’ of observétipn statements, I first identified on the basis of
my intuitive judgment statements which I considered to be observation
statements, I then examined these statements for features which

could be fised to distinguish them from other types of statements.
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I believe the characteristics which I identify are characteristics which

-.any. statement must have to be-an observation statement.. However, [

do not believe that a Btatement's having any one or any combination
of the characteristics is,a sufficient condition for saying that that
statement is an observation statement.

There is a view in philosophy which halds that observation statements
can be distinguished from other statements by merely looking at the
sentences (that is, the actual words) used to make those statements,
The view depends upon assuming that the non-logical vocabulary of
language can be divided into two parts: observation terms and
theoretical terms. (The logical vocabulary includes the following
words amonyg others: 'if', 'and', ‘or', 'but', 'only'.) Observation
statements on this view are those statements containing only obsgerva-

tion terms and logical words. Theoretical statements are statements

containing theoretica] terms. This view has been shown incorrect, I
believe, by Putnam (1962) and by Achinstein (1965 and 1968).. Their

arguments rest partly on showing that observational terms can be dis-
tinguished from theoretical "terms dnly by considering the context in

which the terms were used. When one considers confexf,. then it can
be shown that the same words can be theoretical in some contexts and
observational in others.

[ hold a similar view to that of Putnam and Achinstein, 1 also
believe that observation statements can be identified as such only
after taking into account features of the situation in which the state-
ments were made. I do not believe that an observation statement can.
be identified as such merely by looking at the words that were used’

~to make it. However, the words themselves can or cannot make one

suspect that a statement made using them is an obscrvation statemént.

- Certain forms of words are more likely candidates than others to have

been “used to make an observation qtatemont. Characteristic B picks
out one such form of words.

Robert Monk (1978) has argued, convincingly I find, that scientific
observation need not involve the use of human senses at all.  Some
observations .could be made, Monk claims, completely by machine, once
they are set up and turned on., Even the observation statement
itself, the report of the observation, could be made by the machine.
That is, the machine could be programmed to control a typewrlter or
other printipg or recording device..

There has been a long history of foundationalism in philosophy.
Foundationalism is a yiew which holds that our knowledge is made up
of statements which form sort of a structure with some of the state-
ments relying upon some of the others for. their support. . The '
analogy with the structure of a building is appropriate. The struc~
ture of our knowledge might consist of various "levels" of statements,
as a bulldmg might consist of various levels. Those sup porting
different views of foundationalism maintain that our knowledge 1s

‘composed of different numbers of levels. There is much disagreement

on this point. There is agreement among foundationalists that some
statements in the structure must not rest on other statements. Those
gstatements are the foundations. They must get their support from
sources other than other ‘statements or eclse they must be self-
supporting. For various classical works on foundationalism one might
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. ‘. sce the following, all of which “are technical:  Austin (1964), Ayer
T (1952, esp. p. 5-26), Lewis (1946, esp. Ch., 8 & 9), and Chisholm
and Swarte (1973, esp. Ch. 5). .

. The view I present in this paper is foundationalist in that 1
believe "that observation statements are used as the basic support of
many inférences based upon them. ‘However, I depart from many of
the foundationalists tn that I do not believe that observation state-
ments are infallible §or do I belleve that the lines of support always
go from the observation statements to the inferences. based upon
them, [ believe that inferences can be used both to support and to
overthrow observation statements, although this is not the usual state
of affairs. However, in times when all the theoretical (inferential)
knowledge we have good reason ‘to believe leads us to think that .a
e — reported—observation—ought—not—to-have-been— observed,-then-such- An— —————
' observation statement becomes suspect and is sometimes u)ccted on

the basis of the theotetical knowledge.

10. The statement of this chatactorlstm may seem circular to some because
of the restrictive clause "who have made the same observation” It
may seem circular because characteristic I is intended to be helpful
to people in picking out observation statements, but to be able to use
the characteristic one must first decide that people have made the
same observation. But one of the best ways to decide whether people
have made the same observation is to examine the observation state-
ments they make to see if the statements are the same.  To do this,

: one has first to identify which of the peoples' statements are obscrva-

tion statements. But this latter task is one for which the character-
istic. was designed. Hence, the circle. '

The statement of characteristic £ would not be circular if one

could decide that people haye made the same observation without
examining the observation statements they make. 1 believe that this
can be done. One can decide that people have made the same obser-
vation even if those people do not make any report of their observa-
tion in a statement. Other cvidence that.people have made the same
observation can be gained. For example, if two pcople are facing the
same direction, and both cover their ecyes when a blinding light
flashes in front of them, one could justifiably conclude that those two
people have made the same observation. That is, evidence from the
situation, other than what the observers report, can ba} used to
decide  whether the people have made the same observation. In the

o m— above example, the evidence from the situation was the following two

o things: both people were facing in the same direction, andj both

covered their eyes after the bllndlng hght flashed.

¥

11, 1 qay "in most cases" becalse there are situations in which.a state-
ment can be mere- reliable than the statements upon which it is based.
I consider an example of this, the voting example, near the beginning
of the next section. However, I will give another example here. ¢
Suppose a person counted the number of growth rings -in the cross
sections of two trees. Suppose, having finished the counting, the
- person made the following three statcments. basing the third on the
first two: "Tree A has 45 growth rings"; "Tree B has 150 growth
rings"; "Tree .B is older than tree A", I believe that the third
statement is more reliable than the first two statements, even though
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it is based upon them. [ belitve this becguse 1 know it is very casy
for a person to nmiscount, by a small number, the growth rings on a
tree, but that it is very unlikely that person's miscounting could
account for the large difference reportdd in the first two statements.
Hence, while it is likely that the first two statements are in error by
a small amount, it is unltkely that they are in error by as much as
the difference between the two counts. So, even if the first two

statements were found incorrect and corrected, the statement based
upon the revised statements would likely be the same as the third

statement is now. Hence, the third statement is more reliable than the
first two. .

The list of principles | give are. based uport the list given by Ennis

(-1962)--and—conversations—with—him--and—othe r—members of the Illinois

Rational Thinking Project. The main differences between Ennis' list
and my list are: (i) | have included principles applying explicitly to
observations made using instruments; (ii) I have added some prin-
ciples dealing with the nature of the observation statement; and (iii)
I have made changes and additions in the list of principles dealing
with records of observations. ’

\
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