
Part	I

SCIENTIFIC	CRIMINOLOGY

Introduction

Not	only	 is	 this	 body	of	 information	 [criminology]	of	 no	 etiological	 significance,	 but	 it	 is	 useless
from	 the	point	of	 view	of	 the	major	practical	 problems	of	 crime,	 since	 control	of	 crime	depends
upon	knowledge	of	its	causes.

(Jerome	Michael	and	Mortimer	J.	Adler	1933:54)

In	 the	 early	1930s,	 Jerome	Michael	 and	Mortimer	 J.	Adler	 (1933:54)	 authored
the	 famous	Michael-Adler	 report,	 which	 assessed	 the	 desirability	 of	 creating	 a
research	 institute	 of	 criminology	 and	 criminal	 justice	within	 the	United	 States.
The	key	 finding	of	 their	 study	was	 that	criminology	had	yet	 to	develop	 into	a
basic	 science,	 and	 that	 this	 fact	 was	 particularly	 troubling	 because	 the	 reliable
control	of	crime	ultimately	rested	upon	the	development	of	a	body	of	scientific
knowledge	 that	 explained	 it.	 In	 the	 absence	 of	 such	 a	 stock	 of	 knowledge,
Michael	and	Adler	contended	that	applied	science	would	be	nothing	more	than
an	 exercise	 in	 trial	 and	 error,	 one	 that	 was	 poorly	 suited	 for	 effectively
controlling	crime.

Nearly	100	years	after	this	report,	questions	remain	surrounding	criminology’s
efficacy	as	a	science.	There	should	be	little	doubt	in	the	minds	of	criminologists
that	the	field	has	produced	a	dizzying	array	of	facts	surrounding	the	correlates	of
crime	over	 the	 last	 several	 centuries	 (see,	 e.g.,	Ellis,	Beaver	 and	Wright	2009).
Unfortunately,	 criminology	 has	 been	 far	 less	 effective	 in	 developing	 a	 body	 of
theoretical	 knowledge	 capable	 of	 explaining	why	 various	 things	 correlate	with
crime,	or	 resolving	 the	numerous	 paradoxes	 inherent	 to	 a	 field	 that	 recognizes
the	validity	of	multiple	competing	and	contradictory	explanations	of	crime.

Answering	questions	about	criminology’s	performance	as	a	science	is	no	doubt



a	 difficult	 task.	 This	 task	 is	 particularly	 challenging	 because	 criminology	 is	 a
highly	divided	field;	there	is	not	even	a	consensus	as	to	whether	criminology	can
or	 should	 be	 a	 science	 (Agnew	 2011),	 let	 alone	 what	 a	 definition	 of	 science
might	 look	 like.	 Disagreements	 over	 the	 status	 of	 criminology	 as	 a	 science,
unfortunately,	 tend	 to	 see	 criminology	 as	 only	 capable	 of	 being	 one	 thing	 or
another—as	 being	 either	 scientific	 or	 nonscientific—and	many	 have	 attributed
this	 dualism	 within	 criminology	 to	 having	 undermined	 the	 field’s	 rate	 of
scientific	 progress	 (see,	 e.g.,	 Tittle	 1985).	We	 disagree	 with	 this	 assertion	 and
instead	observe	that	the	fundamental	obstacle	to	scientific	criminology	has	been
deficiencies	within	scientific	criminology	itself,	not	 the	corrupting	 influences	of
nonscientific	criminologists.

This	 claim,	of	 course,	 is	 not	without	 controversy.	Those	operating	within	 a
scientific	 framework	 have	 labored	 extensively	 for	 over	 a	 century	 to	 produce
knowledge	about	crime.	Despite	these	efforts,	serious	criticisms	exist	surrounding
the	current	stock	of	scientific	knowledge	within	the	field,	with	perhaps	the	most
significant	 criticism	 being	 that	 criminological	 theories	 are	 weak	 at	 explaining
crime	 (see,	 e.g.,	 Weisburd	 and	 Piquero	 2008).	 This	 criticism	 is	 not	 new.
Following	 the	 era	 of	 what	 John	 Laub	 (2004)	 has	 called	 the	 ‘Golden	 Age	 of
Theory,’	a	period	occurring	between	1930	and	1960,	criminological	theory	has
mostly	been	seen	as	being	in	the	doldrums.	The	1970s	and	1980s	saw	a	period	in
which	 integrated	 theories	 attempted	 to	advance	 scientific	knowledge,	but	 these
theories	were	harshly	rebuked	for	their	logical	inadequacies.	In	the	1990s	a	new
wave	 of	 theories—such	 as	 self-control	 theory	 (Gottfredson	 and	Hirschi	 1990),
general	strain	theory	(Agnew	1992),	and	control	balance	theory	(Tittle	1995)—
created	 a	 new	 sense	 of	 optimism	 for	 criminological	 theory.1	 This	 optimism,
however,	was	 short-lived	 and	 by	 the	 2000s	 concerns	 over	 theoretical	 progress
within	criminological	theory	were	again	renewed	(see,	e.g.,	Bursik	2009;	Cullen
2011;	Laub	2004,	2006;	Weisburd	and	Piquero	2008;	Wright	and	Cullen	2012).
At	present,	there	is	a	general	sense	of	malaise	surrounding	criminological	theory,
and	 an	open	 secret	within	 the	 field	 is	 that	 few	are	genuinely	 satisfied	with	 the
current	stock	of	scientific	criminological	theories.

The	purpose	of	this	book	is	to	explicitly	identify	and	address	the	many	issues
plaguing	scientific	criminology	in	the	hopes	of	facilitating	a	renewed	interest	 in
criminological	 theory,	 one	 that	will	 spur	 the	 field’s	 scientific	 advancement.	Of
course,	we	 are	 not	 the	 only	 criminologists	 attempting	 to	 address	 this	 problem.
Over	 the	 last	 two	 decades,	 biosocial	 criminology	 (e.g.,	 Beaver,	 Barnes	 and



Boutwell	2015;	Walsh	2002;	Walsh	and	Beaver	2009a;	Wright	and	Cullen	2012)
and	analytical	criminology	have	been	leading	intellectual	movements	that	attempt
to	 advance	 criminological	 theory.	A	commonality	between	both	movements	 is
that	 they	 seek	 to	 resolve	 theoretical	 fragmentation	 in	 the	 field;	 that	 is,	 the
overabundance	 of	 competing,	 contradicting,	 and	 empirically	 weak	 theories	 of
crime.

Biosocial	 criminology’s	 solution	 to	 theory	 fragmentation	 rests	 upon	 an
interdisciplinary	 criminology	 that	 transcends	 the	 field’s	 traditional	 sociological
orthodoxy	 to	promote	explanations	of	crime	 that	 include	and	 integrate	 insights
from	 evolutionary	 psychology,	 genetics,	 neuroscience,	 and	 the	 social	 sciences
(Walsh	 and	 Beaver	 2009b).	 Biosocial	 criminology	 advocates	 for	 a	 vertical
integration	of	the	sciences	(see,	e.g.,	Walsh	2002)	in	which	theories	and	findings
from	 various	 scientific	 fields	 are	 used	 to	 facilitate	 theory	 falsification	 and
integration,	 as	 well	 as	 discovery,	 within	 criminology.	 Biosocial	 criminologists
contend	the	approach	can	facilitate	this	scientific	progress	by	opening	up	the	field
to	 new	 discoveries	 (since	 it	 does	 not	 solely	 rely	 on	 sociological	 insights),
introducing	 it	 to	 the	 advanced	 methodologies	 of	 the	 other	 scientific	 fields
(particularly	those	within	the	biological	sciences),	and	increasing	the	precision	of
existing	criminological	 theories	by	further	specifying	their	underlying	biological
and	psychological	mechanisms	(Wright	and	Boisvert	2009).	Ultimately,	biosocial
criminology	argues	 that	 for	 scientific	progress	 to	occur	within	criminology,	 the
field	must	adopt	a	new	paradigm	of	science	(see,	e.g.,	Walsh	2009).

Like	 biosocial	 criminology,	 analytical	 criminology	 (Treiber	 2011;	Wikström
2006;	 2010;	 2014;	 Wikström	 and	 Treiber	 2009)—as	 part	 of	 a	 more	 general
movement	 to	 improve	 scientific	 sociology	 known	 as	 analytical	 sociology
(Demeulenaere	2011;	Hedström	2005;	Hedström	and	Bearman	2009;	Hedström
and	Swedberg	1998;	Manzo	2014)—has	sought	to	promote	theoretical	progress
within	 criminology.	 Unlike	 biosocial	 criminology’s	 emphasis	 on	 establishing	 a
new	 criminological	 paradigm,	 analytical	 criminology	 offers	 a	 general	 theory	 of
crime—situational	 action	 theory—that	 attempts	 to	 resolve	 theoretical
fragmentation	by	offering	a	single	theory	capable	of	explaining	the	correlates	of
crime.	It	doing	so,	analytical	criminology	advocates	that	a	good	theory	elucidates
the	 key	mechanisms	 that	 produce	 crime.	Unlike	 biosocial	 criminology,	 which
locates	criminology’s	fragmented	state	with	its	reliance	on	sociological	theories	of
crime	 and	 inability	 to	 engage	 in	 theory	 falsification	 (see,	 e.g.,	 Walsh	 2009),
analytical	 criminology	 attributes	 criminology’s	 fragmentation	 to	 the	 field’s



overreliance	on	statistical	modes	of	explanation	(see,	e.g.,	Wikström	2006).

While	 both	 approaches	 represent	 rigorous	 and	 valid	 efforts	 to	 improve
scientific	 criminology,	 we	 contend	 that	 each	 alone	 is	 insufficient	 for	 spurring
scientific	progress	for	several	reasons.	First,	neither	approach	adequately	attempts
to	 reconcile	 longstanding	 issues	 that	 have	 prevented	 scientific	 progress.	Where
biosocial	 criminology	 locates	 criminology’s	 scientific	 stagnation	 in	 its	 stubborn
refusal	 to	 incorporate	non-sociological	 insights,	analytical	criminology	interprets
criminology’s	scientific	failure	as	being	a	result	of	its	over-reliance	on	correlative
approaches.	While	both	observations	are	 in	 fact	 true,	both	only	capture	a	 small
portion	 of	 the	 various	 factors	 that	 have	 impeded	 scientific	 progress	 in
criminology.	 As	 noted	 by	 Hirschi	 (1989),	 criminological	 theories	 have
historically	advanced	as	part	of	an	oppositional	tradition	in	which	theories	would
be	 constructed	 with	 the	 often	 explicit	 intention	 of	 contradicting	 the	 logical
premises	of	rival	theories,	with	the	intention	being	that	theories	could	be	tested
against	 one	 another	 and	 falsified	 theories	 would	 be	 discarded.	 By	 the	 1970s,
however,	 the	 traditional	 method	 of	 scientific	 progress	 involving	 theory
competition	 had	 failed	 within	 criminology:	 Theories	 were	 not	 being	 falsified,
and	 integration	 efforts	 started	 to	 emerge	 that	 sought	 to	 create	 unified
explanations	 of	 crime.	 These	 integration	 efforts	 largely	 focused	 on	 utilizing
multiple	 criminological	 theories	 simultaneously	 to	 maximize	 the	 explained
variance	of	crime	within	statistical	models	(see,	e.g.,	Elliot	1985;	Elliot,	Ageton
and	Canter	 1979;	Elliot,	Huizinga	 and	Ageton	1985),	 efforts	 that	were	 sharply
criticized	 for	 their	 failure	 to	 actually	 logically	 integrate	 the	 theories	 included
within	 the	models	 from	which	 variables	were	 derived	 (see,	 e.g.,	Hirschi	 1979;
1989;	Liska,	Krohn	and	Messner	1989).	Biosocial	criminology	has	attempted	to
facilitate	both	 falsification	 and	 integration	 in	 criminology;	however,	 its	 reliance
on	 risk	 factor	 approaches	has	meant	 that	 it	has	mostly	neglected	 to	 address	 the
logical	 problems	 inherent	 to	 theory	 integration	 (Schwartz	 2014).2	 Analytical
criminology	has	been	silent	on	both	the	issue	of	falsification	and	integration.

Second,	 neither	 biosocial	 nor	 analytical	 criminology	 provide	 a	 clear
conception	of	what	 science	 is	or	how	a	definition	of	 science	might	be	used	 to
improve	 scientific	 criminology.	Biosocial	 criminology	 is	 correct	 in	 its	 assertion
that	 criminology	 should	 borrow	 insights	 from	 neighboring	 scientific	 fields,	 a
property	 of	 science	 referred	 to	 as	 systemicity	 (Mahner	 2007).	 Analytical
criminology	 is	 correct	 in	 its	 assertion	 that	 scientific	 explanations	 should	 exhibit
realism	and	actually	explain	reality	(Wikström	and	Treiber	2014),	which	is	a	key



assumption	 of	 reality	 referred	 to	 as	 the	 correspondence	 principle	 of	 truth
(Mahner	 2007).	 These	 are	 but	 two	 properties	 of	 science,	 and	 if	 scientific
criminology	is	to	be	improved,	it	is	vital	that	criminologists	fully	understand	what
it	means	to	be	a	science	and	how	knowledge	of	the	various	properties	of	science
can	be	used	to	promote	theory	development.

Third,	 biosocial	 criminology	 and	 analytical	 criminology	 both	 rely	 heavily
upon	 the	 use	 of	 the	 concept	 of	 mechanisms	 to	 explain	 crime,	 but	 neither
approach	 actually	 defines	 what	 mechanisms	 are	 and	 what	 role	 they	 play	 in
scientific	explanations	of	phenomena	with	any	detail.	Biosocial	criminology	sees
biological	 mechanisms	 as	 being	 the	 source	 of	 many	 of	 criminology’s	 ‘usual
suspects’	 that	 correlate	 to	 crime—such	 as	 age,	 race,	 and	 gender.	 But	 because
biosocial	 criminology	 eschews	 the	 development	 of	 a	 theoretical	 method	 for
articulating	scientific	explanations	(Wright	and	Boisvert	2009),	it	is	unclear	what
mechanisms	are,	how	one	would	go	about	constructing	explanations	with	them,
or	how	the	idea	might	differ	from	other	modes	of	theorizing,	such	as	the	logical-
deductive	 formalism	 advocated	 by	 Gibbs	 (1972).	 Analytical	 criminology	 is	 on
much	firmer	ground	than	biosocial	criminology	in	regard	to	mechanisms,	mainly
because	it	explicitly	borrows	the	concept	of	mechanisms	from	the	philosopher	of
science,	Mario	 Bunge	 (e.g.,	 Bunge	 2006).	 Nonetheless,	 analytical	 criminology
never	elaborates	 the	concept	of	 a	mechanism	with	 any	depth	or	 indicates	how
mechanistic	approaches	differ	from	other,	non-correlative,	approaches	to	theory
construction.	To	acquire	such	information,	one	must	either	turn	to	the	writings
of	Bunge	directly,	or	 consult	 the	growing	 literature	 in	 analytical	 sociology	 and
make	 inferences	 surrounding	 the	 degree	 to	 which	 analytical	 criminology
subscribes	partially	or	whole-heartedly	to	the	philosophy	of	Bunge	or	analytical
sociology.

The	insights	derived	from	biosocial	criminology	and	analytical	sociology	could
significantly	 enhance	 scientific	 criminology	 if	 we	 were	 to	 have	 a	 better
understanding	of:	 (1)	why	scientific	criminology	has	 failed	historically;	 (2)	what
precisely	mechanistic	explanations	are	and	how	to	formulate	them;	and	(3)	how
the	 mechanistic	 approach	 can	 be	 leveraged	 to	 enhance	 both	 existing
criminological	theories	as	well	as	the	construction	of	new	ones.

Throughout	this	book,	we	develop	each	point.	In	Part	I,	we	provide	a	more
comprehensive	 assessment	 of	 scientific	 criminology	 than	 currently	 offered	 by
either	 biosocial	 or	 analytical	 criminology.	We	 begin	 in	Chapter	 1	 by	 drawing
heavily	from	Mahner	(2007)	to	provide	a	definition	of	science	that	identifies	the



various	 properties	 scientific	 fields	 exhibit,	 as	 well	 as	 articulate	 distinctions
between	basic	science,	applied	science,	and	technology.	In	Chapter	2	we	provide
an	analysis	of	how	well	scientific	criminology	does	in	exhibiting	these	properties
so	as	to	identify	potential	areas	for	improvement.	Within	Chapter	3,	we	discuss
the	nature	of	scientific	knowledge	and	how	scientific	fields	go	about	producing
it.	 In	 doing	 so,	 we	 borrow	 from	 the	 sociology	 and	 philosophy	 of	 science	 to
discuss	 how	 scientific	 fields	 seek	 to	 produce	 cumulative	 knowledge	 claims—
which	 are	 non-paradoxical	 claims	 about	 reality	 that	 allow	 for	 the	 prediction,
explanation,	 and	 control	 of	 phenomena—through	 various	 forms	 of	 empirical
observation.	Chapter	4	 takes	 this	discussion	and	evaluates	 scientific	criminology
in	terms	of	its	ability	to	produce	cumulative	knowledge	claims.	Given	the	failure
of	 criminology	 to	 produce	 such	 statements,	 we	 also	 discuss	 the	 alternative
strategies	 criminologists	 have	 employed	when	 attempting	 to	 facilitate	 scientific
progress.

Part	 II	 of	 the	 book	 proposes	 a	 mechanistic	 approach	 to	 theorizing	 or
knowledge	 claim	 construction	 that	 we	 contend	 can	 radically	 advance	 the
development	of	scientific	criminology,	potentially	leading	to	a	second	golden	age
of	 criminological	 theory	 development.	 Chapter	 5	 works	 toward	 this	 end	 by
providing	an	overview	of	what	mechanistic	explanations	are,	how	they	explain
phenomena,	 and	 how	 they	 differ	 from	 other	 modes	 of	 scientific	 theorizing.
Chapter	 6	 extends	 our	 discussion	 of	 mechanistic	 explanations	 to	 specify	 how
mechanistic	explanations—or	mechanism	schemas—are	constructed,	evaluated,	and
revised	 when	 explaining	 phenomena.	 For	 both	 Chapters	 5	 and	 6,	 we	 draw
heavily	from	new	mechanical	philosophy	of	science,	particularly	the	mechanistic
philosophy	developed	by	Machamer,	Darden,	and	Craver	(Craver	2007;	Craver
and	Darden	 2013;	Darden	 2006;	Machamer,	Darden	 and	Craver	 2000).	 Since
this	philosophy	of	science	was	developed	to	explain	the	rapid	scientific	progress
of	 the	biological	 sciences,	and	biosocial	criminology	seeks	 to	 integrate	complex
biological	and	social	phenomena,	we	believe	insights	from	this	approach	can	be
particularly	useful	in	promoting	a	unified	criminology.	We	conclude	Part	II	with
Chapters	7	and	8	that	provide	thorough	discussions	of	why	we	believe	biosocial
and	analytical	criminology	are	limited	in	their	abilities	to	spur	scientific	progress
within	scientific	criminology.

In	Part	III	of	the	book	(Chapters	9,	10,	and	11),	we	translate	 social	 learning,
social	control,	and	general	strain	theories	into	mechanism	schemas	as	a	first	step
in	 demonstrating	 the	 benefits	 a	mechanistic	 approach	might	 have	 for	 scientific



criminology.	We	choose	these	theories	for	two	reasons.	First,	these	theories	have
historical	 roots	within	 debates	 that	 occurred	 throughout	 the	 late	 1970s,	 1980s,
and	 1990s	 surrounding	 how	 criminological	 theory	 should	 be	 advanced
considering	the	failure	of	the	field	to	falsify	existing	theories.	A	major	component
of	 this	 debate	 was	 the	 argument	 that	 the	 lines	 of	 theory	 emerging	 from	 the
oppositional	 tradition	 of	 theory	 construction	 could	 not	 be	 integrated	 because
they	 contained	 contradictory	 assumptions	 that	 served	 as	 a	 barrier	 to	 theory
integration	 (see	 Hirschi	 1979;	 1989;	 Liska,	 Krohn	 and	 Messner	 1989).	 Since
mechanism	 schemas	 are	 not	 logical	 deductive	 statements	 about	 reality,	 by
translating	these	three	theories	into	mechanism	schemas,	we	can	begin	to	explore
new	opportunities	 for	 integration—opportunities	 that	 rest	within	 each	 theory’s
reliance	 on	 common	 underlying	 mechanisms.	 We	 identify	 learning	 and	 role-
taking	 behavior	 to	 be	 but	 two	 of	 the	 many	 possible	 underlying	 mechanisms
shared	by	each	theory.	Second,	social	learning,	social	control,	and	general	strain
theories	 each	 represent	 different	modes	 of	 theorizing,	 and	 by	 converting	 each
into	 a	 mechanism	 schema,	 we	 can	 demonstrate	 how	 criminologists	 can	 move
between	 different	 theoretical	 formats.	 Social	 learning	 theory	 (Akers	 2009),	 for
example,	 represents	 a	 processual	 explanation	 of	 crime	 that	 largely	 neglects	 the
concrete	entities	that	are	actually	involved	in	learning,	an	intellectual	debt	it	owes
to	 its	 historical	 origins	 in	 pragmatism	 and	 process	 philosophy.	 Social	 control
theory	(Hirschi	[1969]	2002)	represents	a	 logical-deductive	mode	of	theorizing,
one	that	claims	truth	is	derived	from	logical	statements	about	reality.	And	general
strain	 theory	 (Agnew	2006)	 represents	 a	multifactor	mode	of	 theorizing	where
conceptual	 categories	 are	 used	 to	 neatly	 organize	 various	 factors	 that	moderate
the	 likelihood	 individuals	 will	 engage	 in	 criminal	 coping	 behavior,	 without
regard	 for	 how	 the	 indicators	 themselves	 might	 be	 tied	 to	 common	 concrete
mechanisms	 that	 threaten	 the	 validity	 of	 the	 conceptual	 categories	 the	 theory
employs.	 Following	 from	 these	 two	 reasons,	 in	 Part	 III	 we	 translate	 social
learning,	social	control,	and	general	strain	theories	into	mechanism	schemas	and
identify	the	roles	learning	and	role-taking	behavior	play	in	each.

Part	 IV	 of	 the	 book	 demonstrates	 the	 benefits	 of	 adopting	 a	 mechanistic
approach	 for	 promoting	 systemicity,	 integration,	 and	 falsification	 within
criminology.	 In	 Chapters	 12	 and	 13,	 we	 discuss	 how	 nondeclarative	 and
declarative	 forms	 of	 memory	 are	 phenomena	 that	 underlie	 the	 concepts	 and
explanations	 of	 crime	 proposed	 by	 social	 learning,	 social	 control,	 and	 general
strain	theories.	In	doing	so,	we	draw	from	the	fields	of	cognitive	psychology	and
neuroscience	to	concretely	specify	how	each	form	of	memory	is	distinct,	both	in



terms	 of	 how	 different	 forms	 of	 memory	 are	 produced	 depending	 upon	 the
learning	 mechanism	 involved,	 as	 well	 as	 in	 relation	 to	 the	 neuroanatomy
involved	in	each	form	of	memory	and	 learning.	We	then	examine	connections
between	 the	 forms	of	memory	and	 learning	 identified	by	cognitive	psychology
and	neuroscience	and	notions	of	 learning	and	memory	that	are	either	explicitly
or	 implicitly	 present	 within	 social	 learning,	 social	 control,	 and	 general	 strain
theories.	 In	doing	 so,	we	 identify	potential	points	of	defensible	 integration	and
note	 instances	 in	 which	 conceptions	 of	 learning	 and	 memory	 within	 these
criminological	 theories	 have	 been	 falsified.	 In	Chapter	 14	we	 discuss	 how	 the
phenomenon	of	 theory	of	mind	within	cognitive	psychology	and	neuroscience
can	 subsume	 traditional	notions	of	 role-taking	behavior	 that	 are	present	within
criminology	 and	 provide	 another	 avenue	 for	 potential	 integrations	 and
falsifications.

We	conclude	the	book	by	proposing	mechanistic	criminology	as	a	theoretical
method	 that	 is	 capable	 of	 promoting	 defensible	 theory	 integrations	 and
competitions	within	criminology,	and	therefore	the	development	of	cumulative
knowledge	claims	as	well.	Ultimately,	 the	aim	of	mechanistic	criminology	 is	 to
foster	a	basic	science	of	crime	that	allows	for	criminology	to	also	more	effectively
operate	as	an	applied	science	and	technology	field	as	well.

Notes
1				We	thank	Robert	Franzese	for	this	observation.
2				Schwartz	(2014)	attempts	to	resolve	the	issue	inherent	to	previous	attempts	at	theory	integration	within

biosocial	criminology.	We	further	discuss	Schwartz’s	model	of	integration	in	Chapter	7.
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