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Abstract

This article delves into Dudley Shapere’s approach(fo addressing semantic incommensurability,
focusing on the “chain of reasoning connection.” We will start by reviewing the concept of
incommensurability and its various types. Then, we will take a closer look at semantic
incommensurability. Before examining Shapere’s solution, we will explore his thoughts on the
history and philosophy of science. To understand the chain of reasoning connection, we introduce
the traditional theory of meaning and the causal theory of reference and Shapere’s criticilms of
them. We will investigate how reasoning chains originating from existing theories can create a
connection between them and alternative theories, potentially bridging the gap between their
terms. Shapere suggests that two distinct usages of a term in existing and new theories are linked
through a chain of reasoning. While some or all descriptions may alter in this process, all changes
are traceable through reasons. Lastly, we will present two historical examples that illustrate the
challenges faced by the chain of reasoning solution. Shapere emphasizes that a chain of reasoning
links existing and new theories to prevent incommensurability. However, issues arise when a new
theory emerges from a rejected one. We will present a case in the history of optics. Also, we will
demonstrate that the “chain of reasoning” solution to semantic incommensurability relies on
scientific consensus and challenges its efficiency by presenting a case in the history of chemistry.
Finally, we will highlight how Shapere’s argument is an obstacle to identifying concept relations
in a theory or paradigm.
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Introduction

In this paper, we will discuss Thomas Kuhn’s idea about the incommensurability of scientific
theories. There are three types of incommensurability: observational, methodological, and
meaning or semantic incommensurability. We will focus more on the meaning or semantic
incommensurability in this article because of its significance in Kuhn’s latest work. Meaning or
semantic incommensurability occurs when a change in scientific paradigm leads to alterations in
the language and meaning of scientific terms. Terms and concepts that have specific meanings
within one paradigm may acquire new, potentially incommensurable meanings in another.

We will introduce the later works of Thomas Kuhn. In his latest work, Kuhn stated that
meaning incommensurability arises among certain terms in competing theories or paradigms.
Philosophers and historians of science have extensively responded to Kuhn’s theory in The
Structure of Scientific Revolutions and the controversial issue of the incommensurability of
scientific paradigms. Among them, American philosopher Dudley Shapere has endeavored to
find a resolution to this issue. This article presents his perspectives on these subjects and then
discusses his proposed solution for the issue of meaning or semantic incommensurability.
Shapere suggests that by tracing the “chain of reasoning” that leads to changes in the meaning of
vocabularies in scientific theories, the problem of meaning incommensurability could be
resolved.

In this paper, we present three critiques of his argument or solution for the problem of
meaning incommensurability. We provide two historical cases in science that demonstrate how
the chain of reasoning in some instances cannot hinder the issue of meaning or semantic
incommensurability. The third critique challenges the argument against essentialism,
emphasizing that Shapere’s position overlooks the vital role of structural or essential properties
in influencing the connections between scientific concepts within a specific theory or paradigm.

Body

In the introduction, we examine Dudley Shapere’s views on the philosophy of science,
particularly his solution to the problem of meaning or semantic incommensurability. Shapere’s
philosophy of science is based on two principles from the history of science: “rejecting the
possibility of predicting nature” and “principle of scientific internalization.” According to
Shapere, scientific development is unpredictable, and he rejects any presuppositions about the
evolution of scientific research. He emphasizes the internalization and autonomy within the
scientific enterprise, suggesting that science gradually modifies its methods and concepts. This
process allows for the revision, modification, and abandonment of methodological and
substantive concepts within science. Shapere avoids presenting a general presupposition for the
scientific activity that impedes explaining changes and developments in science. He considers
changing or abandoning theories as a gradual process rather than a revolutionary one. Shapere
argues that reasons create a link between the concepts and structures of existing and alternative
theories, allowing for commensurability between the concepts of both. He criticizes both the
traditional theory of meaning and the causal theory of reference. Shapere posits that supposing
essential properties for concepts is the key factor in the emergence of the problem of
incommensurability. He advocates a view that focuses on descriptions rather than on the
reference, but none of these descriptions are essential or distinguished. Shapere suggests that two
distinct usages of a term in existing and new theories are linked through a chain of reasoning.
While some or all descriptions may alter in this process, all changes are traceable through
reasons. This enables commensurability in meaning.
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Discussion
As noted in the previous section, two critiques are historical case studies, and the third critique
addresses Shapere’s arguments against essentialism.

1. Shapere’s argument emphasizes that a chain of reasoning links existing and new theories
to prevent incommensurability. However, issues arise when a new theory emerges from a
rejected one, leading to disconnected chains of reasoning and incommensurability. For instance,
in the 17" century, Newton’s particle theory clashed with Huygens’s wave theory in explaining
light's nature. Newton’s theory became dominant in the 18" century, but a paradigm shift
occurred in the 19" century with(Thomas Young’s e[periments, leading to the acceptance of
Huygens’s wave theory.[Notably, the alternative theory did not originate from the existing
dominant theory but from a previously rejected theory.

2q The “chain of reasoning” solution to[Semantic incommensurability relies on scientific
consensus. When scientists accept a new theory, it bridges the gap between old and new
concepts. However, disagreements within the scientific community can lead to the rejection of
the “chain of reasoning,” hindering the transition to new theories. This is illustrated by the
contrasting views of Joseph Priestley and Antoine Lavoisier on a newly discovered gas. Priestley
saw it as “dephlogisticated air,” while Lavoisier identified it as oxygen. This difference in
reasoning led to semantic incommensurability between their theories.

3. Shapere proposes that the meaning of a concept is composed of a set of characteristics or
properties. Changing the meaning of a concept involves adding or dropping one or more
properties based on a reasoning process relevant to the problem at hand. These properties are not
essential or necessary. Shapere acknowledges that some properties (structural properties) of
natural entities are more prominent than others, but this does not mean they are essential or
necessary. However, even though these properties can change, it is done through a chain of
reasoning. Therefore, the change in the meaning of concepts by adding or removing a property is
not considered a revolutionary change in meaning. Consequently, changes in the meaning of
both new and old concepts will not cause semantic incommensurability.

However, structural or essential properties are crucial as they establish hierarchical
relationships among concepts and related examples. Change of core properties or inherent
features can lead to semantic incommensurability, even if there is assumed continuity through a
reasoning chain.

Conclusion

In this paper, we reviewed the meaning or semantic incommensurability problem in Thomas
Kuhn’s works and then surveyed Dudley Shapere’s response to this issue, specifically his work
The Chain of Reasoning, which is based on his perspective on the philosophy and history of
science. As demonstrated in the final section, certain historical scientific cases do not align with
Shapere’s framework regarding scientific evolution and his proposed resolution for the meaning
or semantic incommensurability problem, leading to a resurgence of this issue. Furthermore, our
analysis indicates that the refusal to acknowledge the existence of essential and intrinsic
characteristics for concepts does not impede semantic incommensurability.
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1. Richard Feynman
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1. Christian Huygens



\;’ﬂ | wlﬁduﬁ)bwtmmsﬂmmxgé)&”

3 Nee e (8 50 |y el I ol a8 50 505 (lopd &l (Il pa e
bl s Gle g0 rm 5 S50 950 55 ST sl a3l L eanys o3 5 als ST
S alag3as s ol b adl) i gn e b a0 Ay 40 Laodody ol (383 eao s 530 ek
boss omse it ol g diny 53 S 3 &y )l dmalor s Lo ge (S 05 Oy 0T o
2348 SIS ey JpmSla b li s 801 5 55 (6 okl (S0 4y 5 S0L & IG5
J5 3140 @i 8 (il 8y 53 0 S0l & i 4 il ol 315 el S 6 g5
o el g e B 53 35 e (gl T U 3 4l ¢35 (lond & s 3 gmse bbb b i
e 5 (oo & ) e o 6 53 35 e (a5 (e SVl 8 Ly ¢ SO0 Sole
380k (e slaan i 5 550 gl i S Gl o0 el g 0l 13 JsuSTe 5 SOL
oyl olas Mb)}? Conle prede SoR> )3 VSQM.:: JsSle

Somimmenl dlinne | > Vil 8,0 80 4 05 o0 45 SV 51 S5 (S s u
ey IVl aS ol ede daals ) a5 (o 3 IVl 5 pds il o)l oliae
33pds ol Cblie s US|y sline (Sovtnanl e 5o Slay dV il 5,035 .5l
i by ddor & 55 & st 5 L ol 31 e oS 555 5 JSK5 ol 0 5 5 ale o
e (Sovenl S 3l 3, 5 8 I by IVl 8y oS ST ol iy 235 6L 5 S
P e i a5 U ol il e Tl bl il IS a8 5 ol
QLT oy 25 i dms o dgy Sod G L) ol 5 oo oalie 8T N utzal 8005 el ol
EPUINUAPESY

a3l olel 5 iy 5 e slite sladN il 53 9y po 1y BB i Sy D5
Olse au= asal aS Wl adas cpl a1y 5l i o IVl 8,005 s dyd (638 LS 5550 5
Lol aslsY a8 Syso 53 el ol o133y st 356 (Slsp Ao 0dnline —o o alS o) 58
Shp 5 03] Sla s Lass AV o WAV (3558) C5.8 I3 55 3Tl 4 skt IS
s aaS Js s diar SUSH L ol Bl c‘mu:b e le ol S1550) s 5515
e 5 s SN g s Jad e gt 55l i ole & 4y Yzl 8 Al
IVl 1] s 20 LS 53 S i 5 ol grimatl Sl 53 ) s Ll
2 315Y (6l ey IV S 5 355 oS W ey 5 (510 40315Y

G320 (G135 pIS eon oS ol a S5 5 ) (Slassacme ol om0 pyge S (Slins g A
R 5 g3, s s S a5 s LA il g IVt 82005 s e s
Gline )3 (2305 5 oLT (6 w5 ol 40 0,8 oo K5 ko (lima b po sy 5 355 0 lns
pgds Wivosls lis 55 (V) S8 j5 a8 55 ples 5,5 o IS8 i Al (sliatio 4 (enlds



YEY ¥ oglad FF 0)90 ¢ oS — gidd slo gy | VY

35 5 5 i g5 48 ol S Ll aBb 31 Ul psgdo b (St Shs ged Sl Ses dodr
e Al o Jlad 4 (5 0 L 515 Lp o aBLiol L xBIIS LS WS pla S5 5 ol jaSelio
b psgds A Slhas iCbs o Ol sn 4D sb s s oline Blod @ty 5 o008
S okl ailiol 5 28108 HLS lirs @ esphe p olims ;35 (a0 IS S5 5 9l (las samms
;,U)ﬁp_@gd\w&wwgvm\L;,uj)wuﬂ‘,x;a@\ Ll Sk b
L s aas e JSSG ) prete S glrn &S’ ol Shs 3 <=\.,\S@A 3,00 0 Do 3y LIS
BLD| 3 US55 5345 gla S48 5,5 blazud o 015 sl ply gl ol ogmims (S92
ST 5 Lasetin o timen 4yl e L5 Conl Bl 4y i o 423138 LS b g oo
I P 3529 45 S (S o) 13,8 o doeS e SIS T S3aS b ) sde (6,50
S o e e ola e Ul ol Un S5 05 1 e G oL csla S50 n S
.(Shapere, 1982, p. 7) (el s |6 Coanl -l dins o L2
i ) S dlse b re Lol (ol L) Gla s ) (A e STl i 51 ccnl il
reb g5 b edle a8l sy S e 50 Un Sl o5 5,8 e b il 0l e il oo e
03,5 o) (glims = nlio (glins 13 ok CulS Ol o e 53 sl (6,503 3o 1) Sy 390
Dy Al psgde Slas 3 Dl Jes glins 4 - Sl S5 IS LSL pme (61 St
SIS S S Al il plins (Sominanls g 1 5 dudor el (Slime )3 S el ol
3Vl alis Ll psgde oo b3l S ditas g Cogr l 31 =515 L (gla S5 bnisl -
fn baans S8 sla Sk g (13I8 LS S el 3 £ o olas yob cpen 5 syl
o Tl Vol b ) Sy G2 L o =515 5La S oo L ol
AL la S S 8 03 (e dile aseds ST o500 s gline (Sovtanl
pogdo Sline oS 0 S 5 53 ala S5 el e ) s Lo Y (28 (3 S50 sle
Crmed Sl ol (eda s 93 (6K (Sl S5 Svs (20l o (g 3l dand o IS 1) 0k
56ALE Gla S5 onl i) (Slasseme Ll g o 0 (Sline 58T .ol o3lg Lo L] p3 0 5 preie
S5 el (Sla Sk aS ol () Bl 5 3yl S (glaesS Lal Lly S5 sl sla S s
Sl S5 S S5 w81 oo oplals il b o paghe 6 2 Gla S5 s U8
o3l 5 Smpenl (63l 5 S5 S S5 SS 5 g0 oS it 35 40 b S5 00 p5ge
Slome 4 93550 s oo JSS ) pagde ) &d 5 )l5 0l pogdo 4 (RO JSE 53 (6 ey sloms
555 slas g s pml s sVl reale Lo psgde digy Lol pailio Ss5 sl nils
o] ol dins o Aoy a (SMith, 1989, p. 510-511) 35 o aseles J-lus oen ulul
Ly c st oy 5 B 53 dla Sy 5l ool S Jodad (kL ol 53) 53 sla S s



YWY | wlcduﬁ‘)bwtmmsﬂmmxgé)&”

pogde 01 355 (Sl L pygde ;8 I3 (S5 ek 5 diln o 3 petlie L L)y psgde 12
1S a5 33 ol IS e JSChe s 35 el s L) gl O s S cCusl el
poaﬁavuxaﬁu.a}&wli‘mﬂ@wg'ﬁm\,Ujjl{é?ﬁjcl:.«)_nxxrjw;\b@;
G 3 it 438 2w 305 5 6T (65 b 805 e o3 S5 (gl S5 (8l (glame

RGP SN VRGPV o ¥

S 35 Aol

(lime s 5 (Somtmanl s 51 Lol (5l 3 mn adedsS oo i 53 izl llie 5
Qb&;dwwbﬁﬂuwuwMLM\AJ&L&UZJJJJJ@W
Soianl o5 40 (0955 (e S yb pled o ln gline (Somtemanl 3550 15 0558 Flee
ol s a cadlie gdm sla 2o )3 350 b sasS guuaiws s e & 5 ole olxe
oo o a8 48 s 5 il o 4l 5 B 4 b33 oSS e 40 <505
ol (,.3.)2_.:95 caalsl 53 .35ls 0 line Somenl Al RN N e erede 4 Js
3 S Ol plims (Somiananl Ly IVl 5005 Ly ool gl 8920 5l ABS (gdu o0
As o 5l 55 IVl 55 (6515 Cvatl 45 (6 IS &y s sl 4S 0225 QLA
$3LS3550m oo gl 3 (o aaiped B L ppizmen ool 55055 JSKos 4z b Wbl Soinenl
ks Sladn b gline (Somimanls (5l Jomely (l oS ouls L8 =050V &y 5 55 e o 0
sl dl g0 (,.l;— @)B 33

&l (o,

Llo3, S5 1S adlie yioylas 58 s Sy 5



YT ¥ oglad FF 090 (oS — iudd slo g3y | VYY

& Cuw ygd
5 (e WS ¢ pmndliee) ol el Ry A 6 OVTAVY )l 5 Il s

References

Bird, A., & Tobin, E. (2023). Natural kinds. In E. N. Zalta & U. Nodelman (Eds.), The Stanford
encyclopedia of philosophy (Spring 2023 Edition). Retrieved from:
https://plato.stanford.edu/archives/spr2023/entries/natural-kinds/.

Devlin, W. (2021). Kuhn and the varieties of incommensurability. In K. Wray (Ed.), Interpreting
Kuhn: critical essays (pp. 105-124). Cambridge University Press.
https://doi.org/10.1017/9781108653206.007.

Hoyningen-Huene, P., & Sankey, H. (Eds.). (2013). Incommensurability and related matters
(vol. 216). Springer Science & Business Media.

Kuhn, T. S. (1982). Commensurability, comparability, communicability. In PSA: proceedings
of the biennial meeting of the Philosophy of Science Association (vol. 1982, no. 2,
pp. 668-688). Cambridge University Press.

Kuhn, T. S. (1991). The road since structure. In A. Fine, M. Forbes & L. Wessels (Eds.), PSA
1990: proceedings of the biennial meeting of the Philosophy of Science Association
(pp. 3-13). University of Chicago Press. https://doi.org/10.1086/392922.

Kuhn, T. S. (2018). The structure of scientific revolutions. (S. Zibakalam, Trans.). Samt.
[In Persian]

Quine, W. V. (1960). Word and object. MIT Press.

Shapere, D. (1982). Reason, reference, and the quest for knowledge. Philosophy of Science, 49(1),
1-23.

Shapere, D. (1984). Reason and the search for Knowledge: Investigations in the Philosophy of
Science.

Shapere, D. (1984a). Alteration of goals and language in the development of science. In Reason
and the search for knowledge: investigations in the philosophy of science (pp. 325-341).
D. Reidel Publishing Company. https://doi.org/10.1007/978-94-010-9731-4

Shapere, D. (1984b). The character of scientific change. In Reason and the search for knowledge:
investigations in the philosophy of science (pp. 205-260). D. Reidel Publishing
Company. https://doi.org/10.1007/978-94-010-9731-4

Shapere, D. (1984c). The scope and limits of scientific change. Reason and the Search for
Knowledge: Investigations in the Philosophy of Science, pp. 261-272. D. Reidel
Publishing Company. https://doi.org/10.1007/978-94-010-9731-4

Shapere, D. (1989). Evolution and continuity in scientific change. Philosophy of Science, 56(3),
419-437.


https://plato.stanford.edu/archives/spr2023/entries/natural-kinds/
https://doi.org/10.1086/392922

Wy | wlcduﬁ‘)bwtmmsﬂmmxgé)&”

Shapere, D. (2001). Reasons, radical change and incommensurability in science. In P. Hoyningen-
Huene & H. Sankey (Eds.), Incommensurability and related matters (pp. 181-206).
Kluwer Academic Publishers.

Smith, E. E. (1989). Concepts and induction. In M. Posner (Ed.), Foundations of cognitive
science (pp. 501-526). MIT Press.

Westfall, R. S. (2008). The construction of modern science. (A. H. Aazarang, Trans.). Ney.

[In Persian]





