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Multi-Level Policy Responsiveness to Public Opinion: From Statehouse to Street-Level 

 

Do democratic systems provide a meaningful role for ordinary citizens to influence public 

policy?  This question lies at the heart of the notion of representation and has spawned a vast 

body of empirical research that is often referred to as ―policy responsiveness‖ or ―policy 

congruence‖ studies.
1
  Despite the enormity of the empirical literature, all policy responsiveness 

efforts use a variation or extension of one fairly simple model. 

Figure 1. Traditional model of policy responsiveness   

 

 

 

 

In Figure 1, ―public opinion‖ refers to the collective policy preferences of citizens and 

implies that these collective preferences merit respect in the formulation of government policy.  

The assumption that the public has a role to play in governance is central to all democratic 

theories, although the particular role for the public may range to minimalist (vote in elections and 

monitor the government for gross violations of civil or human rights) to extensive (as in what is 

often called ―strong democracy‖).  While there is considerable debate across the many varieties 

of democratic theory, empirical political science takes it for granted that the public’s preferences 

                                                           
1
  As Wlezien and Soroka (2007) note, policy responsiveness studies operate at the system level, in 

contrast with dyadic models of citizens and individual legislators.  
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should influence policy.  Indeed, it has been said that the only reason to study public opinion is 

to see how it contributes to democratic governance.
2
 

This simple idea has been examined and embellished in scores of ways, providing an 

extraordinary richness to the field.  Early studies (Monroe 1979, 1998; Page and Shapiro 1983; 

see also Page and Shapiro 1992) used the public policy as the fundamental unit of analysis.  

Before and after observations were paired with estimates of national opinion.  These early 

studies led authors to conclude that when public opinion changed, policy was moderately 

responsive to the wishes of the people and especially so when public opinion changed 

substantially. 

At roughly the same time, Erikson, Wright and McIver were developing measures of 

ideology, partisanship, and policy outputs for each of the US states.  Their landmark Statehouse 

Democracy (1993) examined the linkage between public ideology (a summary measure of 

liberalism/conservatism) and a summary index of state policy outputs, which was also measured 

on a liberal to conservative scale.  Their cross sectional analyses showed extremely high 

correlations between public opinion and policy.  Statehouse Democracy spawned scores of 

similar cross sectional analyses of state policy but many of the more recent efforts looked not at 

general ideology, but at very specific policy attitudes.  These typically showed that public 

opinion on specific issues was predictive of state policy on those same issues even after 

controlling for general ideology (e.g., Brace et al. 2002; Norrander and Wilcox 1999; Berkman 

and Plutzer 2009; Lax and Phillips 2009a, 2009b).  Percival, Johnson and Nieman (2009) extend 

this model to counties while Berkman and Plutzer (2005) analyzed school districts.  Outside the 

                                                           
2
James Stimson writes, ―Why should we care about [public opinion]?  In a representative democracy there 

is some prospect—no sure thing—that public opinion matters for the formation of public policy.  Take 

that away and the study of public opinion becomes as interesting as cataloguing buttons.  Representation, 

that is, is the justification for the study of public opinion, the only one that matters‖  (Stimson 1995, 180). 
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US, nations have been used as units of analysis as well (Blome and Müller 2009; Brooks and 

Manza 2006).  Like the issue-focused studies, these cross-sectional analyses have shown 

moderate associations between public opinion and specific policy outputs and very high 

associations between global measures of ideology and policy output. 

While cross-sectional work gained traction by using multiple spatial units, others were 

making comparisons across time (Wlezien 1995, 1996, 2004; Erikson, MacKuen and Stimson 

2002).  The use of bivariate and multivariate time series methods demonstrated that policy 

outputs followed changes in public sentiment.  In the case of tax and spending issues, public 

opinion responded to changes in spending and tax rates.  The traditions of examining variation 

across time and across space have been combined in recent works that use long panels (Johnson, 

Brace and Arceneaux 2005) and pooled cross sections (Blome and Müller 2009; Brooks and 

Manza 2006; Pacheco 2009).  The field of policy responsiveness is lively and vast – so vast that 

we know of at least three major review essays published in the last few years (Burstein 2003, 

Manza & Cook 2002, Wlezien & Soroka 2007). 

The variety of the research designs has resulted in a vastly improved understanding of 

representation at the system level and the specific conditions under which it is enhanced or 

diminished.  As much as any subfield in the study of domestic politics, responsiveness studies 

have helped to illuminate how well democracies actually function in practice.  Nevertheless, we 

believe there are important new areas of inquiry that can move the enterprise further.  This 

project is motivated by two limitations that we believe are common to all previous research in 

this tradition. 

The first is that the dependent variables in every instance are the formal written policies 

as enacted by legislatures or other law- or rule-making bodies.  This is appropriate for many 
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fiscal policies, such as setting a marginal income tax rate.  However, for many public policies, 

the formal rules may not be the best operationalization.  Rather, a proper examination of 

representation must examine how the policies are actually implemented.  After all, representation 

cannot be said to occur if written policies are never implemented as intended, for it is 

implementation which ultimately determines the authoritative allocation of values in a society. 

Nearly all policy responsiveness studies also share a second characteristic: they focus 

only on one level of government at a time.  This is certainly apt for many national policies 

related to defense, foreign policy or international trade.  But for a large number of domestic 

issues in the US, policy making is shared among two or more levels of government.  Such areas 

include environmental protection, criminal justice, social insurance, antipoverty programs, 

transportation, and education.  To date, only Arceneaux (2005) and Soroka & Wlezien (2010) 

have placed responsiveness in the context of federalism and both concerned policies-as-written.
3
 

Extending the basic policy responsiveness model to cover multiple levels of government 

and to cover implementation is a formidable task, but we believe that it is an essential one if 

responsiveness studies are to speak to democratic performance.  In this paper, we take some 

initial steps to doing so.  Our model is a fairly simple one conceptually, but even this simple 

model will yield new insights.  Our model, as we shall show, is also one that is very demanding 

in terms of data, so we will focus on a single policy outcome as an illustration.  As for the many 

                                                           
3
 We also note a third characteristic that may help account for the first two. In spite of the fact that public 

policies represent the dependent variable, virtually none of the hundreds of studies of policy 

responsiveness engage the vast literature in the field of public policy.  The latter may be thought to be too 

practically oriented or too narrowly focused.  But policy scholars have long confronted the distinction 

between policies as written and policies as actually implemented, and this vast body of scholarship has 

something of value for responsiveness scholars.  Similarly, policy researchers have grappled with the 

added complexity that is inherent in shared governance in a federal system; here, too, there is potential for 

useful cross-subfield insights. 
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unanswered questions that will be raised by our analysis, we expect that many will be compelling 

ones that will help spur a line of future research. 

Our paper proceeds as follows.  We first develop the argument for considering 

implementation as a proper dependent variable for many policy domains.  Second, we argue for 

the consideration of public opinion at minimally two levels: the level at which the formal, written 

policies are developed and the level at which policies are implemented (when these differ).  We 

conceptualize the implementation process as a principal agent process, and we emphasize the 

importance of the ―architecture‖ of public policy.  Third, we test and illustrate the basic model 

using an example from the domain of education policy and curricular reform.  Our example, the 

teaching of evolution in public schools, is a dramatic (and interesting) one.  Yet it shares 

characteristics with many other less dramatic policies. 

“Policy as implemented” as a political outcome 

Once a policy is approved by a legislature and signed into law by a chief executive, the 

policy must be implemented.  Public servants who implement public policies are therefore a 

critical link in the democratic process (Mosher 1982), and policy-as-implemented rarely 

conforms to the exact expectations of those who moved the legislation in the first place.  Funds 

authorized by a legislature may not be spent; regulations may not be enforced; bureaucrats may 

lack the resources to implement the policy as intended.   

Implementation is often viewed as a a principle/agent problem, where principals are those 

who write laws and rules subject to electoral constraints while agents are those who are relied 

upon to carry them out.  The relationship is problematic because agents may not act as their 

principals intended, or would have intended had they foreseen the circumstances.  This can 

happen for a variety of reasons, including a signal/noise problem in which the intent of the policy 
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is not clear (McCubbins, Noll, and Weingast 1987; Brehm and Gates 1997) or because the 

―architecture of public policy‖ is such that agents have more discretion to not implement policies 

as the principals intend (Reenock and Gerber 2008; McCubbins, Noll, and Weingast 1987).  In 

contrast, where the principal is better able to monitor agents, or sanction them for drifting from 

legislative intent, agents can be expected to implement policy more in line with the enacting 

coalition’s preferences than when these are absent. Further, implementation may be slowed by 

bureaucratic inertia so that the implemented policy lies somewhere between the previous status 

quo and a newer set of policy goals (Bane and Elwood 1994).  This is viewed as normatively 

problematic because the policies created by the people’s representatives is thwarted by the 

glacial speed of bureaucratic change 

Of course, the problem of implementation is quite often political.  That is to say, the 

slippage between policy as intended and policy as implemented reflects the ideologies, values, 

interests and political resources of particular players.  This notion is explicit in the Advocacy 

Coalition Framework that has become influential in public policy studies (Jenkins-Smith and 

Sabatier 1993).  In this view, ideological coalitions include members who span the law making 

and law implementation process.  Individuals in these coalitions seek to influence policy at every 

opportunity.  If a local official or civil servant is a member of an advocacy coalition, they may 

seek to use their power, influence and authority to implement public policy in a manner 

consistent with their ideology and priorities.  So, for example, a county official who believes that 

state welfare policy is overly punitive may not conduct as detailed interviews of applicants as her 

counterpart in another county who believes the policy is overly generous and rewards sloth.   

This disconnect between the goals and capabilities of agents and those who initially 

developed legislation is also central to the literature on street level bureaucrats.  Michael Lipsky, 
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who famously coined the  phrase, argues that the ―routines they establish, and the devices they 

invent to cope with uncertainties and work pressures effectively become the public policies they 

carry out… public policy is not best understood as made in legislatures or top-floor suites of high 

ranking administrators, because in important ways it is actually made in the crowded offices and 

daily encounters of street level workers‖ (1980, xii).  The concept of street level bureaucracy has 

since been applied to various social service employees, police, corrections workers, mental 

health counselors, and teachers (Lipsky 1980; Maynard-Mooney and Musheno 2003; Smith 

2003; Keiser 1999).  All make decisions that ―matter in profound ways to the everyday lives of 

American citizens‖ (Brehm and Gates, 1997, 1), and these decisions may be shaped by their own 

attitudes and values (Meyers and Vorsanger 2003; Keiser and Soss 1998; Keiser1999; Riccucci, 

Meyers, Lurie, Han 2004).  

From this ―top-down perspective‖ ( Meier and O’Toole 2006) one might argue that 

policies enacted by legislatures and duly signed by executives should be enacted as intended and 

that any departure jeopardizes the legitimacy of the democratic system – this is based on the 

expectation that even those opposed to a law have an obligation to accept the outcomes of 

democratic processes and, moreover, this obligation falls especially on elected officials and civil 

servants.  The top down perspective is illustrated in Figure 2 where the downward arrow refers to 

the extent to which policy is implemented as intended, and this effect is expected to be greatest 

when strong monitoring of civil servants and strong sanctions for non-compliance are in place. 
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Figure 2. Traditional principal agent (top-down) model of policy implementation (dashed 

arrow indicates interaction effect) 
 

 

 

 

 

 

 

 

 

 

 

 

 

But the politicization of implementation can also be viewed as an expression of popular 

sovereignty.  Decades of research have shown how local culture and politics can influence policy 

implementation (e.g., Wiessert 1994; Soss 2000; Wilson 1989; Whitford 2002).  Local 

environments may influence implementation via the presence and strength of local advocacy 

groups (see e.g., Scholz and Wei 1986; Sabatier, Loomis and McCarthy 1995) or because public 

employees may feel that it is proper for their implementation of policy to reflect local sentiment 

(Percival, Johnson and Niemann 2009).  Lipsky argued that when local communities are 

indifferent to how a public policy is implemented, street level bureaucrats generate their own 
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goals and objectives.  When the community is characterized by a strongly held consensus, civil 

servants will respond to community sentiment (1983, 46).   

The notion of responsiveness to local constituencies has seen its greatest expression in 

the study of representative bureaucracy.  The focus in these works is on the passive 

representation of different social groups – primarily minorities, but sometimes groups based on 

age, social class, etc. (Meier 1975).  Passive or descriptive representation of the community 

translates into active representation of their interests as policy is implemented (Meier and 

O’Toole 2006; Riccucci and Meyers 2003).
4
  From this and other bottom-up perspectives (Meier 

and O’Toole 2006), federal or state policies may be viewed as unwelcome interference in the 

process of local governance.  Local officials are not viewed as agents of the higher level 

government but as representatives of local citizens and taxpayers with an obligation to resist 

―intrusions‖ into local policy making.  In such cases, local public opinion is central to any 

normative claims of legitimacy and to any empirical efforts to understand the politics of the 

implementation process.   Bureaucrats are therefore not drags on responsiveness, as the top-down 

model might suggest, but rather essential links in translating preferences into policy as 

implemented. 

Surely it must matter if departures from the original policy are in the direction of public 

preferences or in opposition to local public opinion.  The lower portion of the complete multi-

level model of policy responsiveness (Figure 3) depicts the role of public opinion at the local 

level and its influence on implementation.  Whether one reacts to the influence of local opinion 

                                                           
4
 This is most likely to be the case when bureaucracies are representative in such a way that values shared 

by bureaucrats and clients are relevant to bureaucrats’ discretion.  Meier and Bohte (2001) find this to be 

the case in their study of teachers, where their personal values—stemming they argue from their race and 

ethnicity-- guide decisions impacting on racial and ethnic teaching policies, practices, and outcomes.   

 



10 
 

on implementation with alarm or with praise, it is important to empirically assess the magnitude 

of such effects and the mechanisms through which local opinion is expressed in implementation. 

Figure 3. A multi-level model of policy responsiveness (additional regressors not shown) 

(dashed arrows indicate interaction effects) 
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tendencies, it also makes it impossible to view local opinion in the broader context of popular 

control, which must sure also account for the initial laws, also passed by legislators accountable 

to constituencies.   Further, these studies do not measure public preferences directly but infer 

them based on presidential voting patterns.   

The multi-level model of policy responsiveness highlights the key variables, key units of 

analysis, and expected political processes that shape both policy as written and policy as 

implemented.  As Figure 3 shows, local responsiveness must be seen in the context of state level 

responsiveness.  We expect that state level policies are responsive to state-level public opinion 

and, of course, influenced by a range of state-level characteristics.  States also specify policies 

with an enforcement ―architecture‖ that seeks to monitor implementation and sanction or reward 

agents depending on their level of compliance.  Thus the translation of written policy into 

implemented policy (vertical arrow on the right) is conditional on monitoring, sanctions and 

rewards.  But even if state-level policy is not responsive to state public opinion, the policy as 

implemented may still be responsive to local constituencies.  And the extent to which this is true 

should depend upon the architecture of the policy.  Indeed, the levels of responsiveness may be 

complimentary: if state level policies ignore public opinion, citizens may be more motivated to 

influence the implementation process in their own communities (see Arceneaux 2005). 

An empirical example: teaching evolution in the public schools  

 The model is intended be quite general, to accommodate research on a wide variety of 

policy outcomes and also to integrate existing research.  Certainly the model subsumes macro-

level responsiveness studies and principle agent approaches.  It can also subsume 

implementation processes that are dispersed geographically but which are not spread across 

multiple levels of government (as in Whitford 2002).  There are, however, extensive data 
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demands to properly estimate it.  We need measures of public opinion at two levels: the state and 

locality.  And we need measures of policy both as written at the state level and then as 

implemented locally.  And to properly assess the role of local implementers we need measures of 

relevant characteristics of these street-level bureaucrats.  Data from Berkman and Plutzer’s study 

of the teaching of evolution in public schools produces data for all four of the boxes in Figure 3, 

and we utilize these data to examine the key features of the model. 

Education in the United States is a state level responsibility where many funding and 

curricular decisions are further delegated to independent school districts.  Most but not all 

curricular decisions are relatively non-controversial; evolution, however, has long been at the 

center of the culture wars.  With roots in the American Fundamentalist movement (Lienesch 

2007), evolution and creationism often pits a population with deeply held religious views up 

against the consensus within the scientific community that ―nothing in biology makes sense 

except in the light of evolution‖ (Dobzhansky 1973).   

The policy question is simply stated:  Should American high school students learn about 

modern evolutionary biology, non-scientific alternatives, or both?  Federal courts have spoken 

clearly that instruction in evolution cannot be banned from public school classrooms (Epperson 

v. Arkansas 1968) and that religious perspectives have no place in them (McClean v. Arkansas 

1982; Edwards v. Aguillard 1987; Kitzmiller v. Dover 2005), but there is plenty of policy space 

for states and individual teachers to differ in their approaches.  Evolution can be taught as major 

scientific organizations would prefer—with evolution at the center of 9
th

 and 10
th

 grade 

biology—or it can be introduced in such a way that its legitimacy, and that of science more 

generally, is questioned and undermined. And these decisions are made at both the state and 

local—indeed, the classroom—level. 
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There are three broad questions about instruction in evolution that are raised by our 

model.  The first is whether the written state policy – as codified in state content standards – is 

responsive to public opinion.  Every state weighs in with a statement about what it believes 

should be taught in the standard high school biology curriculum through their state curricular 

standards.  The second concerns whether or not policy, as implemented is consistent with these 

formal standards:  Do standards control what happens in the science classroom?  And the third 

seeks to understand why implementation may depart from state policy.  Is it a consequence of 

teachers’ own beliefs, values, and training, as much of the street-level bureaucracy literature 

would suggest?  Is it indeed a function of responsiveness to local preferences and the cultural 

landscape of the community?  Over the last several years we have collected data across the fifty 

states and in 599 representative school districts to address these questions. 

Curricular Standards 

Since the 1990s state school boards and education departments have spent considerable 

time and effort on the writing and periodic revision of state standards.  In many subject areas 

these standards are ―contested terrain‖ (Placier et al. 2002, 282) and their writing often makes 

news because the outcomes matter to teachers, parents, interest groups and ordinary citizens.
5 

 By 

2000, forty nine states had adopted some form of science standards; between 2000 and 2008 a 

quarter of the states changed their standards concerning evolution enough to be noticed by the 

National Center for Science Education, a pro-evolution organization.
6
   

                                                           
5
 Binder (2002) provides detailed case studies of standards revision in California and Kansas.  For a more 

comprehensive set of examples of these political battles, see the website for the Center for Science 

Education (ncesweb.org), which keeps careful track of evolution issues throughout the American states.   

 
6
 Based on a state by state review of the National Center for Science Education’s news archives for 2000-

2008 [http://ncseweb.org/news , last accessed June 22, 2009].  Our count includes states that strengthened 

or weakened or their state standards through the legislature, state board of education, or state school 

board.   
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Consequently standards range dramatically across the states.  A 2000 grading of state 

science standards conducted by physicist Lawrence Lerner evaluated the rigor of each state’s 

expectations about instruction in evolution.  Kansas, the poster child for low quality standards, 

received an F-minus for its ―disgraceful paean to antiscience‖ (Lerner 2000, 16) while Ohio 

received one of twelve F’s reserved for states ―who fail so thoroughly to teach evolution as to 

render their standards totally useless‖ (Lerner 2000, 16) and ―as if it were not proper 

conversation in polite company‖ (2000, 16).  On the other hand, public high school students in 

neighboring Indiana were offered an ―exemplary‖ treatment of evolution (Lerner 2000) while 

New York emphasizes evolution by including mention of it in the first sentence of its standards; 

indeed, in the first word: ―Evolution is the change of species over time.‖  There are several 

assessments of differences in standards among states (Lerner 2000; Skoog and Bilica 2002; 

Swanson 2005) and all find that some standards come close to the requiring students to meet the 

―ideal‖ benchmarks from the National Science Education Standards (NSES) while others offer a 

cursory coverage of the topic if it is raised at all.
7
   

Content standards stand as official written policies concerning what students should learn 

in their public school biology classes.  But research on the effects of these standards on actual 

school instruction is limited and inconclusive (Moore 2002, Bandoli 2008; see Berkman and 

Plutzer 2010 for a critique of this literature).  And none of this research has looked at how 

policymakers seek to reform the ―architecture‖ of these policies to better insure that they are 

implemented as intended (Reenock and Gerber 2008; McCubbins, Noll, and Weingast 1987).  In 

the realm of curricular reform in the last decade, this architecture involves the introduction of 

                                                           
7
 The National Science Education Standards (NSES) are one of several publications from prominent 

national science organizations that propose sample standards rich in evolutionary theory. 
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high stakes student testing.
8
 State policymakers can use testing to monitor the implementation of 

standards, sanction teachers and school districts who fail to adhere to them, or signal the 

importance of different components of a state’s standards.  The specific choice of test questions 

adds ―authority to selected goals and topics‖ (Archbald and Porter 1994, 22).  Standards aligned 

with examinations should ―drive instruction‖ in the direction intended by policy makers 

(Airasian 1988, 305) and therefore additionally constrain the behavior of local school districts 

and teachers and their ability to respond to local opinion that might be contrary—in any 

direction—to the expectations in state standards.  

Teachers as Street Level Bureaucrats 

Teachers ―ultimately decide the fate of national and state science standards‖ (Spillane and 

Callahan 2000, 401-402).
 
  They determine whether standards will successfully constrain 

communities and their elected officials in their efforts to offer full instruction in evolution, 

undercut its theoretical importance, or introduce non-scientific alternatives through ―the 

curricular and instructional decisions they enact within the specific, particular contexts of their 

own classrooms‖ (Goldstein 2008, 449). Like social service employees, police, corrections 

workers, and mental health counselors, teachers as street-level bureaucrats have wide 

discretionary authority in their work with client populations (Lipsky 1980; Maynard-Mooney 

and Musheno 2003; Smith 2003; Keiser 1999; Meier and O’Toole 2006).  As they interpret the 

range of ―state-, district-, and school-led policies‖ affecting their work they, in effect, make 

education policy (Goldstein 2008, 449).   

                                                           
8
 A test is high stakes if a student’s graduation or progression to the next grade is dependent upon their 

test performance or if schools face sanctions if a certain number of students fall below a particular 

threshold.  High Stakes testing in science was not a mandate of No Child Left Behind in the spring of 

2007 (when the questionnaire was distributed) but it was expected to become one in next academic year.  

As of May 2010 No Child Left Behind had not been reauthorized.  
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Like all other street level bureaucrats, we expect that different teachers will respond 

differently to the same standards ―in light of his or her own experience, beliefs, and knowledge‖ 

(Cohen and Ball 1990, 335).  While all teachers in a given state are expected to meet certain 

minimum requirements for certification all science teachers are equally knowledgeable about 

evolutionary theory or science generally.  Teachers who understand a subject well will teach it 

differently than a subject they know less well (Carlsen 1991).  Their knowledge of evolution and 

comfort teaching it should influence what they do in the classroom.  Rutledge and Warden, for 

example, find low level of understanding of evolution among a sample of Indiana biology 

teachers and attribute this, at least to some degree, to the teachers’ college education, arguing 

that teachers should be sufficiently trained to ―possess a thorough knowledge of evolutionary 

theory and its place in the discipline of biology‖ (2000, 29).  Along with Randy Moore, who has 

studied biology teachers in a variety of states, if they had greater of knowledge about 

evolutionary theory evolution they would teach evolutionary theory more fully. (2002).  

Street level bureaucrats, more generally, bring their own attitudes and values to bear on 

how they do their jobs (Meyers and Vorsanger 2003).   Indeed, Brehm and Gates conclude that 

the ―very best explanation‖ for why agents do not do as their principals want is that they do not 

share the same values (1997, 20).  This should especially be true for teachers involved in 

teaching evolution, which may violate deeply held religious values.  Consider the challenge in 

teaching evolution for one teacher from South Dakota who expressed these strong views in 

comments to us: ―I have no problem studying evolution as a theory.  Nor do I have any problem 

discussing the Genesis account of creation.  I believe the Genesis account.  Both I and my 

students have or will come to the place where we must choose what we believe.  The 

consequences of making the wrong choices are horrible beyond description.‖ 
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Responsiveness to Local Standards 

There are several mechanisms through which teacher might respond to local preferences 

on the question of how much evolution should, or should not, be taught.  Teachers might feel 

pressured by parents, supervisor, church groups, or others within the community. We look at that 

mechanism in some detail elsewhere (Berkman and Plutzer 2010) and find that pressure is not 

widespread, although it is, as Lipsky predicted, more prevalent in communities that lack a clear 

consensus.  Another related mechanism, difficult to measure, is the second face of power: 

teachers do not teach what is clearly contradicts local preferences.  This is consistent with our 

findings that teachers face less pressure in communities that have a clear consensus, one way or 

another. 

Here we test a third mechanism: teachers share values with their communities.  The 

simplest way that teachers’ values come to match those of the communities is through the 

processes of hiring and retention.  As Percival, Johnson and Nieman note, ―the staff and 

leadership of local agencies might … be recruited in ways that reflect the views of the local 

legislature [or] … School Board‖ (2009, 166).  In this way, the policy preferences of the broader 

community can lead to the hiring of teachers who share the community’s values and beliefs.  

Indeed, research on the geographic preferences of those seeking their first teaching jobs show 

that ―In seeking their first teaching jobs, prospective teachers appear to search very close to their 

hometowns and in regions that are similar to those where they grew up‖ (Boyd, Lankford, Loeb 

and Wykoff 2005, 127).  The authors estimate that ―Sixty-one percent of teachers entering public 

school teaching in New York from 1999 to 2002 first taught in schools located within 15 miles 

of their hometown‖ (2005, 117).  This assortative hiring would produce similarity between 

community values and those of newly hired teachers.  In other words, assortative hiring will 
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produce passive representation at the level of deeply held personal values, and we expect these 

values to in turn impact policy implementation – producing active representation as well. 

Data and Measures 

 Our model requires measures at the state and local school district level. 

Teacher Values, Knowledge, and Evolution Policy as Enacted by Teachers 

Measures for teachers’ values, knowledge and classroom practices were developed from 

the National Survey of High School Biology Teachers, which we fielded in the spring of 2007.  

Beginning with a random sample of two thousand teachers of biology in US public schools, we 

designed a brief questionnaire and fielded the survey using the Tailored Design Method for mail 

surveys (Dillman 2000), along with a web survey option and additional email follow-ups for 

those teachers for whom we had valid email addresses.  We will utilize data from the 926 usable 

respondents which represent (after excluding 58 such ―out of scope‖ respondents) a response rate 

of 50% (see the Appendix for details).     

The questionnaire was designed in the context of previous studies and we adapted 

question wording from other studies whenever possible and appropriate.  We then asked six high 

school biology teachers from our own community to look at the initial draft of the questionnaire 

and provide us with suggestions for improvement.  The final questionnaire reflected the feedback 

we received and was six pages long, taking a teacher about 15 minutes to complete.  The survey 

contained questions about the content of their most recently taught biology course, more specific 

questions about the teaching of evolution in particular, and a variety of background questions. 

Unlike some studies which attempt to align instructor teaching to specific pedagogical 

benchmarks, we view the teaching of evolution and creationism as a political outcome.  We 

therefore measure the extent to which classroom teachers took up the major perspectives and 
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positions that define the political battle over evolution.  From the perspective of establishment 

science, two points are crucial: that evolution is a fact, and that evolution should be the central 

organizing principal of any modern biology class.  On the other hand, evolution opponents 

cannot expect public school teachers, in the first decade of the 21
st
 century, to devote 

considerable attention to scientific creationism or intelligent design creationism.  Instead, their 

goal in recent years has been to expose students to alternatives to evolutionary biology and to 

suggest the possibility that evolutionary biology may be fundamentally wrong.  Other modest 

goals might include the elimination or watering down of evolution instruction, even without a 

corresponding introduction of creationist or intelligent design perspectives. 

Our survey included five questions that tapped into these competing goals for science 

instruction.  The first was, ―when I teach evolution (including answering student questions) I 

emphasize the broad consensus that evolution is a fact, even as scientists disagree about the 

specific mechanisms through which evolution occurred.‖  This reflects scientific organizations’ 

public science activities and goes directly to both young earth arguments and indirectly address 

the ways that antievolution activists exploit disagreements among scientists to undermine 

evolution in general. 

Second, we asked ―I believe it is possible to offer an excellent general biology course for 

high school students that includes no mention of Darwin or evolutionary theory.‖  This addresses 

the desire to remove evolution entirely from high school biology – often urged as appropriate in 

order to avoid offending or infringing on the rights of some Christians.  But it also measures the 

extent to which practicing high school biology teachers embrace or reject a key goal of the 

National Academy of Sciences and virtually all other scientific organizations.  But establishment 

science goes further, arguing that a student’s understanding of biology is enhanced when 
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evolution is not just a short topic but a unifying theme that is woven throughout the biology 

curriculum.  Our third question addresses this: ―Evolution serves as the unifying theme for my 

course.‖   

We include two questions concerning the endorsement of creationist ideas during formal 

class instruction.  The first asked about whether the teacher personally endorses creationism: 

―When I do teach about creationism of intelligent design (including answering student questions) 

I emphasize that this is a valid, scientific alternative to Darwinian explanations for the origin of 

species.‖  The second question was similar and contained the same introductory phrase, but 

focused on the scientific community, ―… I emphasize that many reputable scientists view these 

as valid alternatives to Darwinian theory.‖   

These items are highly intercorrelated and allowed us to compute a summary scale of 

high reliability (Cronbach’s alpha = 0.79).  The scale reflects the mean score of the five items 

after each has been standardized.  Once created, the index was rescaled so that the minimum 

score (strong endorsement of creationism) is -1 and the maximum score (strong endorsement of 

evolutionary biology) is +1.  The distribution of teacher reports is summarized in Figure 4, 

below.   



21 
 

Figure 4: Relative emphasis on evolution and creationism for 926 high school biology 

teachers. 

 
Scores in the middle range (roughly -.4 to +.4) typically involve a mixture of positive 

emphases in both directions.  In the tails of the distribution, teachers exclusively favor 

evolutionary biology or creationism, but with differing levels of emphasis or enthusiasm.  All 

told, 21% of the teachers endorsed at least one of the two questions concerning the teaching of 

creationism.  In contrast, 47% of the teachers endorsed the three pro-evolution statements and the 

figure clearly shows that explicit endorsers of creationism are in the minority.  But only 12% of 

the teachers strongly agreed with all three pro-evolution statements, resulting in considerable 

variation in teaching practices.  As we note elsewhere (Berkman and Plutzer 2010), the practices 

of teachers in the middle of the distribution often serve to undermine science and leave students 

with the impression that evolution is something that can be debated by lay citizens, much like 

debates concerning situational ethics. 

Coding State Science Standards 

The challenge in coding standards is to distinguish between the absence of attention to 

evolution in some states, the marginal and coded attention it receives in others, and its 

prominence in others.   
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We rated the content standards of each state on three criteria, generating numerical scales 

for (1) the prominence of evolution in the curriculum, (2) the extent to which evolution served as 

the or one of several guiding themes, and (3) the degree to which standards were sufficiently 

specific to guide teacher behavior (see Appendix for details on our coding procedures).  These 

three numeric ratings were then combined into a standardized scale (having a mean of zero and a 

standard deviation equal to one), that measures the rigor with which evolution is addressed in 

each state’s standards.  High scores indicate states whose content standards give significant 

attention to evolution, identify evolution as a major theme, and provide very specific guidance to 

teachers on the specific evolution topics that students are expected to learn.  The scale has an 

estimated reliability of 0.88 (Cronbach’s alpha).
9
    

Sanctions and Monitoring 

A careful analysis by Editorial Projects in Education (2007) indicates that thirty one 

states had science examinations aligned with their state standards at the high school level during 

the 2006-2007 school year.  We utilize the Editorial Projects codes. 

Public Opinion Toward Evolution 

We generated estimates of public opinion for the fifty states using Bayesian multilevel 

modeling with imputation and post-stratification (MLM-IPS; sometimes called ―Mr. P‖ to refer 

to ―Multilevel Regression with Poststrafication‖).  The general technique was developed by 

                                                           
9
 We assessed the validity of the scale in two ways.  First we calculated the correlation between our 

measure and the scores generated by a team of expert raters in 2000 (Lerner 2000) for the twenty five 

states that did not revise their standards in the intervening seven years.  The correlation of 0.65 suggests 

that even though our content domains and grade spans were different, both scales are measuring the same 

general construct.  Second, we compared our scale to three independent assessments of content 

benchmarks and showed a positive correlation in each instance (see Berkman and Plutzer 2010).  The 

details of how we conducted our content analysis, assigned numeric values to our observations, and how 

assigned we assessed validity are also detailed in the appendix. 
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Little and Gelman (1997) and has been applied and validated recently in a number of papers 

(Park, Bafumi and Gelman 2006; Lax and Phillips 2009; Pacheco 2008).   

We then used Ardoin and Garand’s (2003) ―top down‖ regression method of estimating 

the opinion in school districts.  The basic idea is that we estimated a regression of public opinion 

at the state level using the state’s percentage of white evangelicals and the state’s percentage of 

adults with masters or doctoral degrees.  At the state level, these two variables explain 66% of 

the variance in the public support for teaching evolution.  We then used school district level 

measures of these identical variables to get out of sample predictions.
10

  This variable ranges 

from 0.20 to 0.74 and is interpreted as the percentage of the public that favors teaching evolution 

only (i.e., without any introduction of creationism) with a mean score of 0.33.
11

  Figure 2 shows 

the distribution of teachers in terms of the public opinion in the communities in which they work.  

It shows that only the tiniest fraction (4%) of public high school high biology teachers work in 

communities in which evolution enjoys majority support. 

                                                           
10

  Educational attainment statistics were available at the level of the school district.  The measure of 

evangelicals is for the county in which the school district is located. 
11

  We note that we achieve identical results when simply using the local number of evangelicals and the 

local percentage of advanced degree holders.  But having these measures scaled in terms of public 

opinion is both convenient and theoretically appropriate. 
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Figure 5: Local public opinion in support of teaching only evolution in public schools

 
State-level responsiveness. 

We first examine the ―macro‖ – in this case, state-level – portion of the responsiveness 

model (represented by the topmost arrow in Figure 3).  Our interest is in the association between 

state-level public opinion, both as a description of congruence and as an effect which is net of 

other factors that might render the association spurious.  In previous works (Berkman and Plutzer 

2009, and using slightly different measures in Berkman and Plutzer 2010, chapter 4), we showed 

that in the year 2000, public opinion was moderately associated with state curricular standards (r 

= 0.45) and that this effect was net of other variables related to state bureaucratic capacity with 

respect to educational policy making.  State bureaucratic capacity, however, was significant in 

explaining changes in science standards other than evolution. 

However, 25 of the 50 states revised their standards between 2000 and 2007.  These 

revisions were spurred by the ramping up of standards and accountability reform at the federal 

and state levels, and the fact that many states now require that all standards be revised and re-

authorized every 5-10 years.  In the light of controversies in Kansas, Ohio, and Dover, 
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Pennsylvania, the nation’s major scientific organizations intensified their lobbying and ―public 

science‖ efforts.  Anti-evolution organizations also escalated their political and public 

information efforts.   

The net result, as we have shown elsewhere (Berkman and Plutzer 2010),  is that on 

balance many states made their evolution standards more rigorous, potentially distancing policy 

even further from state public opinion.  To assess this, we regressed our measure of policy-as-

written – the rigor of evolution content within each state’s standards – on public opinion and a 

variety of measures of state capacity.  Absent additional controls, the correlation of opinion and 

policy is now only 0.26 (p = 0.035 one tailed).  The results of regression analysis, reported in 

Table 1, show that public opinion is no longer a significant predictor of policy after accounting 

for state affluence and state bureaucratic capacity. 

 
 

Now, if this were a typical study of state-level responsiveness, we would stop here and 

conclude that while states were moderately responsive to public opinion in 2000, pro-evolution 

forces were able to shift policy in their direction against the wishes of the publics of several 

states – so much so that opinion is now only weakly associated with policy with borderline 

Table 1. What explains the rigor and quality of state evolution standards, 2007?

B SE t p

Intercept -3.08 1.12 -2.75 0.01

State educational administrative capacity (Z) -0.09 0.15 -0.64 0.53

Gross State Product / capita ($1000s) 0.04 0.02 1.97 0.06

Public support for public education (Z) -0.20 0.14 -1.36 0.18

Public Opinion Concerning Evolution 0.05 0.03 1.61 0.11

Adjusted R2 0.10

Dependent variable is rigor of state science standards, excluding evolution (N=48 - 

excluded are IA, HI and DC). Bold entries significant in expected direction at 0.05 
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statistical significance.  But the multi-level model of responsiveness spurs us to look at 

implementation at the local level and these analyses provide a more complete and, we dare say, 

far more interesting picture. 

Policy Implementation 

 Our model suggests that standards should direct classroom instruction; teachers in states 

with more rigorous standards should score higher on our scale of attention to evolutionary 

biology.  But the model also posits that the emphasis a teacher places on evolutionary biology in 

their classroom instruction is a function of community sentiment as well.  The state standards 

themselves can be conceived (in a ―bottom-up‖ perspective) as state interference in local 

governance.  If this is the case, the most rigorous and detailed standards should leave less room 

for local opinion to influence instruction.  Our initial model, therefore, is: 

Evolution Emphasis=β_0+β_1 (Public Opinion Toward Evolution)+β_2 (Rigor of 

Standards)+β_3 (Public Opinion Toward Evolution*Rigor)+ e 

 

 However, the principal agent literature emphasizes that in the absence of both monitoring 

and sanctions, general policies may not be faithfully implemented by agents.  High stakes 

assessment tests achieve both monitoring (student performance on the assessment test is typically 

reported at the school level, and often at the level of the classroom) and sanctions (resources may 

flow to high performing schools, property values may reflect school scores, and in some cases 

students may be penalized for poor performance).  Thus, standards should only influence on 

teacher behavior and diminish local accountability in the presence of high stakes tests.  In the 

absence of testing, standards should have minimal impact on teaching and leave room for local 

sentiment to come to the fore as a major influence on teacher conduct. We therefore estimated 

our models separately for assessment and non-assessment states.  The results are in Table 2.  
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In the top panel (no testing) we see that only local public opinion is a significant predictor 

of curricular standards as enacted in the classroom.  Local public opinion accounts for about 9% 

of the overall variation and has a fairly strong impact.  A one standard deviation shift in public 

opinion results in a shift of about a third of a standard deviation in teaching practices. 

In the second model, we see a rather different picture.  The impact of local public opinion 

is about 40% lower when the state has a high stakes assessment test (when standards rigor is at 

the mean).  And the effect of opinion diminishes further as the standards get increasingly 

rigorous.  Thus state content standards, which have been a focal point of both pro- and anti-

evolution activists and interest groups, only obstruct local policy preferences when accompanied 

by a high stakes examination. 

A. States without high stakes science 

assessments (J = 18, N=263)

Robust

B  Std Err t  p  

Local support for evolution 1.67 0.45 3.67 0.00

Rigor of state standards -0.11 0.35 -0.30 0.77

Opinion x standards 0.44 1.03 0.43 0.68

Constant -0.16 0.15 -1.06 0.31

R2 0.09

B. States with high stakes science 

assessments (J = 31, N=639) Robust

B  Std Err t  p  

Local support for evolution 1.04 0.19 5.62 0.00

Rigor of state standards 0.15 0.05 2.96 0.01

Opinion x standards -0.33 0.13 -2.65 0.01

Constant 0.08 0.07 1.07 0.30

R2 0.06

Table 2. Effect of local public opinion, standards, and testing on enacted 

evolution policy in the classroom



28 
 

Standards meet street-level bureaucracy 

The models above suggest that in the absence of testing, local preferences find expression 

in the practices of local classroom teachers.  When testing is in place, local preferences matter 

only when the standards lack rigor and specificity.  But when rigorous standards are 

accompanied by a high stakes test, local preferences are thwarted. 

This raises two questions: (1) When teachers have considerable autonomy, what explains 

their classroom choices?  And (2) by what mechanism can local communities bring about 

desirable policy as implemented?  The answers to both questions, we suggest, are closely related 

and concern the qualifications and values of the teachers themselves.  If a local school district 

wishes its students to be exposed to the most rigorous treatment of evolutionary biology it will 

seek teachers with two characteristics: first, that they personally believe in organic evolution and, 

second, that they have outstanding scientific training in addition to their teaching certification.  

On the other hand, districts with strong creationist preferences will hire teachers who are 

themselves creationists or those with limited scientific training who will be less confident in 

teaching material that might be controversial in the community.  In a slightly different context, 

we have previously referred to this as the assortative hiring model and we explore that next. 

The assortative hiring model boils down to two propositions.  The first is that individual 

teacher characteristics are important predictors of how they will enact policy in the classroom.  

And the second is that districts tend to hire teachers who share the values of their communities.  

To test the first proposition, we add several teacher characteristics to our empirical models:  a 

measure of teachers’ personal beliefs about human origins as well as several measures of teacher 

credentials.  These are added to our previous models and the results are reported in Table 3.   
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Looking first at the non-testing states, we see that the impact of local opinion is reduced 

by about 60% once we account for the characteristics of the teachers (remaining significant in 

the expected direction at 0.05 using a one-tailed test).  Of these, two stand out as important: their 

personal beliefs and whether they completed an evolution class.  Completing an evolution class 

A. States without high stakes science 

assessments (J = 18, N=244)

Robust

B  Std Err t  p  

Local support for evolution 0.71 0.39 1.82 0.09

Rigor of state standards -0.05 0.17 -0.29 0.78

Opinion x standards 0.43 0.53 0.80 0.44

Young earth creationist -0.43 0.08 -5.26 0.00

Organic evolutionist 0.20 0.04 5.63 0.00

Number of biology credits (0-2) 0.00 0.03 0.03 0.97

Number of science degrees (0-2) 0.01 0.02 0.69 0.50

Completed evolution course 0.09 0.03 3.06 0.01

Constant 0.07 0.14 0.50 0.62

R2 0.36

B. States with high stakes science 

assessments (J = 31, N=583) Robust

B  Std Err t  p  

Local support for evolution 0.25 0.11 2.36 0.03

Rigor of state standards 0.07 0.03 2.88 0.01

Opinion x standards -0.14 0.07 -2.07 0.05

Young earth creationist -0.48 0.04 -11.62 0.00

Organic evolutionist 0.16 0.02 8.74 0.00

Number of biology credits (0-2) -0.01 0.02 -0.48 0.63

Number of science degrees (0-2) 0.01 0.01 0.42 0.67

Completed evolution course 0.09 0.02 3.56 0.00

Constant 0.33 0.06 5.57 0.00

R2 0.40

Table 3. Effect of local public opinion, standards, and teacher characteristics on 

enacted evolution policy in the classroom
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moves teachers significantly in the pro-evolution direction, but only by about a tenth of a point 

on our -1 to +1 scale of teaching practices.  In contrast, young earth creationists score more than 

a standard deviation below theistic evolution believers and nearly two standard deviations below 

those who believe in organic evolution. We see very similar results in the high stakes testing 

states (lower panel), although the cumulative impact of teachers’ personal beliefs is slightly 

smaller (as principle-agent models would predict, given the enhanced monitoring and potential 

sanctions that a high stakes brings). 

The second step to demonstrating the plausibility of the assortative hiring model is to see 

if in fact public preferences are strongly associated with the types of teachers who end up in the 

district.   To see this, we estimated a simple logistic regression model predicting the probability 

that a district’s teacher believes in young earth creationism with only local public opinion as a 

predictor.  The results appear in Figure 6, below, and are quite dramatic. The graph plots the 

logit curve only across the actual observed range of public opinion and it is useful to recall that 

nearly all the school districts lie between 20% and 40% support for teaching only evolution (see 

Figure 2, which has an equivalent horizontal axis). 

The graph shows both a strong relationship but also shows the limits of assortative hiring 

as a tool for local districts to implement policy in accord with local preferences.  Even in the 

most anti-evolution districts, young earth creationist teachers comprise slightly less than a 

majority of all high school biology teachers.  Presumably, the supply of such teachers falls short 

of the demand and most very conservative districts must hire teachers who believe in evolution 

personally. 
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Figure 6: Predicted probability that a teacher believes in young earth creationism, by the 

public support for teaching only evolution in the school district. 

 

 
 

 Similarly, we examined the effect that opinion has on the formal qualifications of science 

teachers.  In particular, we examined the probability of a teacher having completed an evolution 

course, a major predictor of their classroom conduct, as a function of local opinion.  As shown in 

Figure 7, the likelihood goes up steadily as opinion becomes more accepting of evolution. 
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Figure 7: Predicted probability that a teacher completed a college-level course on 

evolution, by the public support for teaching only evolution in the school district. 

 

 

 Finally, we examine one additional teacher trait that is related to local public opinion: the 

teacher’s self-rated competence in on the topic of evolution.  To assess this, we asked teachers 

the following self-rating question: 

I would rate my knowledge of the scientific evidence bearing on the validity of evolutionary 

theory as: 

 - Exceptional, on par with many college-level instructors (13%) 

 - Very good compared to most high school biology teachers (48%) 

 - Typical of most high school biology teachers (37%) 

 - I know less about this topic than many other high school biology teachers (2%) 

 

As can be seen, the question produces a ―Lake Wobegon‖ effect as 61% rated their knowledge as 

―above average‖ or ―exceptional‖ and only 2% rated themselves below average.  For our 

purposes we will simply dichotomize this and examine the distribution of teachers rating 
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themselves as only average or below average (those below the 40
th

 percentile).  Figure 8 is 

similar to the previous two analyses except that here we statistically control for teachers’ 

personal beliefs: the graph plots the predicted likelihood of teachers who rate themselves only 

average, setting their beliefs in the middle category (theistic evolution).  The analysis shows that 

these lower confidence teachers are especially likely to end up teaching in extremely 

conservative districts, above and beyond any sorting linked to their personal beliefs about human 

origins.  Since teachers lacking in confidence are prone to avoid evolution (Griffith and Brem 

2004), this pattern likely contributes to cursory teaching of evolution in conservative districts 

even when teachers are not themselves young-earth creationists. 

Figure 8: Predicted probability that a teacher’s self rating of evolution competence is below 

the 40
th

 percentile (controlling for personal beliefs). 

 

 

Discussion 

 Recent work by Wlezien and Soroka (2010) asks whether or not federalism enhances 

responsiveness.  As they note, there are many good reasons to believe that federalism attenuates 
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―the relationship between public opinion and policy‖ (2010, 3).  Federalism, for example, allows 

for experimentation, for competition, for access, and for individuals to local in areas where 

policies match their preferences.  Further, federalism can directly encourage responsiveness by 

―making it easier for citizens to monitor and exercise control over governments‖ (2010, 5).  

Their analysis of welfare policymaking in Canada confirms that federalism ―matters‖ for public 

responsiveness, but that it is not ―clear precisely how‖ (2010, 14).   

 Our multi-level model of policy responsiveness has substantial data demands but 

identifies specific ways that federalism can enhance policy responsiveness.  Competition and 

contentious politics can be expected to surround any public policy for which responsibility is 

shared between different levels of government.  From a top-down perspective, when policy calls 

for implementation by a different level of government, federalism represents a complication or a 

principle-agent problem.  But from a bottom up perspective, the regulations, guidelines, 

incentives and sanctions developed by higher level governments are impediments to local rule.  

Although this is especially true of public education, but it also applies to scores of policies, such 

as those concerning policing, environmental safety, transportation, or the conduct of elections.   

 By examining local policy as it is actually enacted by teachers – the street level 

bureaucrats entrusted with implementing educational guidelines—we have shown that 

responsiveness operates through the selection of agents as well as by the extent to which policy 

tools limit discretion .   

We have shown that local preferences concerning the desired balance between 

creationism and evolutionary biology are often at odds with state content standards.  But in the 

absence of high stakes assessment tests, local public opinion is an important influence on how 

the policy is actually implemented.  High stakes assessments give the standards a bit more bite, 
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but assortative hiring gives school districts have an important weapon in countering this state 

level ―obstruction.‖   

 Districts tend to hire teachers who share the beliefs and values of district residents, and 

who therefore teach in accord with those beliefs.  This can restore a degree of local control over 

the policy as it is actually implemented.  But teachers can be a double edged sword.  Their 

substantial autonomy and their documented tendency to teach in a manner consistent with their 

own personal values and beliefs make them difficult to monitor and sanction, something no 

doubt facilitated by both diffuse supervision and high job security.  Nevertheless, teachers tend 

to wind up teaching in school districts whose public opinion is consistent with their own.  

Assortative hiring (like assortative mating) is an imperfect process of matching, but whether 

driven by the desires of school districts, of the teachers, or a combination, it is a powerful engine 

of policy responsiveness at the local level. 

 Although evolution is somewhat unique as a policy area – after all, few other policy 

domains are alive in the popular imagination because of dramatizations like Inherit the Wind – it 

shares many characteristics of other policies transcend multiple levels of government and leave it 

to street level bureaucrats to implement.  We think it likely that whenever local public opinion 

and policy preferences are thwarted by top-down restrictions, local preferences may nevertheless 

find expression at the implementation stage by local civil servants who are part of the 

community – sharing its values and subject to the more subtle influences of norms and culture. 

Appendix 

 

National Survey of High School Biology Teachers 

 

We acquired the names and addresses of a randomly selected group of two thousand teachers of 

biology in US public schools.  Following the Tailored Design Method for mail surveys (Dillman 

2000), we first sent all two thousand teachers a pre-notification letter explaining that they would 

be receiving a survey in 7-10 days.  This letter explained the purpose of the survey and 
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encouraged them to look for our mailing and complete the questionnaire.  They were then sent a 

survey packet containing a questionnaire booklet, along with a cover letter, a postage-paid return 

envelope, and a two dollar bill to get their attention and to express our thanks for completing the 

survey.  Two weeks later, they received a reminder postcard, and (if they had not yet responded) 

we next sent a replacement packet with a second questionnaire and another postage paid 

envelope.  All respondents were also given a web address that would allow them to complete the 

survey online.  We had valid email addresses for 1500 teachers and these teachers received two 

email reminders as well; the emails included links to the online version of the survey.  Additional 

technical descriptions of the sampling design, how we acquired the names and addresses of 

teachers, and detailed analyses showing that the survey is broadly representative of all public 

school teachers, are reported in the Appendix to this chapter and in an earlier scientific paper we 

published in the journal PLoS Biology (Berkman, Plutzer, and Pacheco 2008, supplementary text 

S1).   

 

Coding state content standards in 2007 

 

Two undergraduates comfortable and familiar with basic biology and evolution were hired to 

code each state’s biology or life sciences standards that applied to grades nine and ten.
12

  On 

their first pass through the standards the coders answered four specific questions that were 

intended to assess the prominence of evolution in the curriculum (2 questions), the extent to 

which evolution served as the or one of several guiding themes, and degree to which standards 

were sufficiently specific to guide teacher behavior.
13

  On two additional passes through the 

standards, coders then looked specifically for presence of eleven evolution benchmarks.  

Benchmark analysis identifies ―an existing statement of academic content knowledge‖ (Swanson 

2005) and then determines how closely the standards align with that content and we will use 

these codes to assess the validity of our measure.  

 

Our coders established the overall prominence of evolution in the life science or biology 

standards by first looking at whether evolution was mentioned at all in the standards and then the 

level of detail in its treatment.
14

  These codes were then combined into a scale that ranged from a 

score of 1 for standards that do not mention evolution at all, to a maximum score of 9 for 

standards that both devote a major, detailed section of the standards to evolution and also 

mention evolution in other sections of the curriculum (for example, in sections on ecology or 

genetics.  Intermediate scores reflected coders relative rankings of the level of detail.  For 

example, standards that included a phrase or two, typically in a bullet point, received scores of 

2.5, while standards that included a short, but stand-alone section on evolution might receive a 

score of 5. This approach allowed us to distinguish not only between the somewhat easy to code 

                                                           
12 

In some states, the expectations are for a broader range of grades.  In every instance, we coded the most 

narrow range available that encompassed the 9th or 10th grade general biology class. 
13

 After the coders completed their work one of the principle investigators looked for discrepancies 

between the two coders. When large discrepancies were found the PI substituted his independent 

judgment.   
14

 There was high agreement among the coders over whether evolution could be found in the standards at 

all, and whether it was in its own or in multiple sections (r=.85); there was somewhat less agreement on 

the secondary question of whether it could be described as cursory, in a few sentences, or very detailed 

(r=.53).  
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states of New York and Iowa or Illinois, but states like Texas, which also received fairly low 

scores on this dimension, but not as low as Iowa or Illinois.  Texas lists thirteen bullet points of 

―science concepts‖; one of these reads that ―the student knows the theory of biological 

evolution‖.    

 

Second, the coders evaluated the overall treatment of evolution as course’s unifying theme on a 

five point scale.  The differences here are quite striking.  New York, for example, states clearly 

that ―The theory is the central unifying theme of biology.‖   New Hampshire, introduces its 

science standards with this statement, different from New York’s but still quite strong in its 

placement of evolution as one of several key topics: ―Science theories are not hunches or 

guesses, but all have been subjected to repeated testing and verification. All scientific theories 

are subject to change as new evidence comes to be accepted by all scientists. Students should 

develop an understanding of the basic theories that are foundational in science and which guide 

scientific understanding. A few current scientific theories are listed‖: Along with the Cell, the 

Big Bang, Atomic Theory, and Gravity Theory we find the Theory of Evolution.   

Our coders used a five point scale to complete the phrase:  

 

Overall, evolution appears to be… 

1. The unifying theme for the biology/life sciences curriculum 

2. One of several unifying themes for the biology/life sciences curriculum 

3. A major topic whose treatment is comparable to the cell, heredity, or ecology 

4. A smaller topic, given less emphasis than others such as the cell, heredity or ecology 

5. An afterthought or very minor topic 

 

Third, our coders assessed the extent to which the standards left teachers broad discretion to 

avoid teaching evolution or make it difficult to skip without ignoring the standards altogether.  

The Iowa standards, for example, certainly do not prohibit a teacher from developing detailed 

and in-depth lesson-plans on evolution.  The current standards, in fact, are not far from Iowa’s 

early position as the only state not to develop science standards at all but to leave discretion 

entirely in the hands of local districts and teachers. Iowa’s emphasis is the scientific process 

rather than specific content is not at all inconsistent with excellent instruction in all facets of 

evolutionary theory; in fact, national standards recognize the role evolution can play in teaching 

what the scientific process is all about.  But an Iowa teacher so inclined could also easily skip 

evolution altogether, and it is this distinction our coders attempted to quantify.  For each state 

they used a 1 to 4 scale to complete this sentence:  

The standards for biology/life sciences as a whole…  

1. “Are sufficiently specific and detailed to ensure that teachers will have to cover 

evolution” 

2.  

3.  

4. “Are sufficiently vague that a teacher could choose not to cover evolution at 

all.‖  

 

Coders could use the numbers ―2‖ and ―3‖ to introduce intermediate evaluations between these 

two assessments.  Inter-coder reliability, as estimated by a simple correlation coefficients, was 

0.72. 
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Overall, the three scores – extent of coverage, treatment as major/unifying theme, specificity in 

guidance to teachers – are highly correlated -indicating that they are all indicators of the same 

construct.  We created a composite scale that is standardized (mean of zero, standard deviation of 

one) and measures the rigor with which evolution is addressed in the state standards.  High 

scores indicate states whose content standards address evolution in detail, identify evolution as a 

major theme, and provide very specific guidance to teachers on the specific topics that students 

are expected to learn.  The scale has an estimated reliability (Cronbach’s alpha) of 0.88.    

 

Scale Validity 

 

Reliability is necessary for a measure to be a valid indicator for the concept of interest, but not 

all reliable measures are valid (Bohrnstedt 1983). To assess the validity of the scale—to assure 

that we were capturing the rigor of 9
th

 and 10
th

 grade biology standards – we undertook 

additional analyses.  First, we looked to see if our rankings were positively correlated with 

Lerner’s widely used (2000) ratings.  As noted earlier, since Lerner’s evaluation, twenty five 

states have significantly changed their standards.  We defined our measure somewhat differently 

from Lerner and focus only on a subset of the Lerner’s content domain (we focus only on grades 

9 and 10, compared with the entire K-12 curriculum; and we do not consult content for the sister 

disciplines of earth science, physics and chemistry, focusing only on biology).  Nevertheless, a 

valid measure should share considerable content and should correlate with Lerner’s assessments 

for the 25 states in which we are evaluating the same standards document. This is exactly what 

we find: for the twenty-five states that did not change standards between Lerner’s coding and 

ours the measures correlate at .65 (significant at .01), while the twenty five states that did change 

are not significantly correlated (r = .24).
15

 

 

As a second test of our measure’s validity we compare our scores with benchmarks coded by us 

and independently by other scholars.  Benchmark analysis is different—rather than capturing the 

overall tone, organization, and detail of the standards it emphasizes particular content that is 

determined to be important.  But the benchmarks are not fully independent of our other coding as 

it unlikely any of the standards would be considered especially strong without touching on the 

content in most benchmark studies.   

We identified eleven benchmarks, closely following those used by Swanson (2005) and Skoog 

and Bilica (2001), both of whom drew heavily on the National Research Council’s National 

Standards for Science Education (1996).  Our coders went through all fifty states twice, in 

random order, and coded a benchmark as ―achieved‖ when either coder determined that the basic 

benchmark content was present in the standards as something students should learn.  The eleven 

benchmarks are: 

 

The eleven benchmarks are:  

1. Species evolve over time 

2. Speciation  

3. Diversity of organisms from evolution 

                                                           
15

 Gross and his colleagues (2005) used a coarse, four-category rating system of standards.  In spite of the 

less precise measurement, the fact that many states had changed their standards, and that our analysis was 

limited to two grades we find the two ratings correlated at a level of r = 0.37.   
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4. Humans share characteristics with other concurrent living things because of shared 

ancestors 

5. Mutations create the variation that changes an organism's offspring 

6. Organisms are classified into a hierarchy of groups and subgroups based on 

similarities 

7. Extinction of species is common 

8. Extinction occurs when the environment changes and the adaptive characteristics of a 

species are insufficient to allow its survival  

9. Biological evolution accounts for the diversity of species 

10. Behaviors have evolved through natural selection 

11. Natural selection and its evolutionary consequences provide a scientific explanation 

for the fossil record of ancient life forms 

 

Estimating local public opinion 

 

We generated estimates of public opinion at the school district level in a two step process.  First, 

we used Bayesian multilevel modeling with imputation and post-stratification to estimate public 

opinion for each of the fifty states.  We then used Garand’s ―top down‖ regression method of 

estimating the opinion in school districts.   

 

Step 1: Estimating state-level public opinion:  We utilize a technique is known by the rather long 

name ―Multilevel Modeling with Imputation and Post-Stratification,‖ or the briefer ―Multilevel 

Regression with Poststratification‖ or Mr.P.  It was introduced by Gelman and Little (1997) and 

has been validated and used by many political scientists since (Park, Bafumi and Gelman 2004; 

Park, Gelman, and Bafumi 2006; Pacheco 2008; Lax and Phillips 2009).  In an earlier book, we 

used a variation of this technique to validly measure public opinion for roughly 10,000 school 

districts (Berkman and Plutzer 2005).   Others have shown that these techniques can reduce 

margins of error by 30-40% and reduce overall error (including bias) by as much as 50% (Park et 

al. 2006, Pacheco 2008) in comparison to the older aggregation method. 

 

To estimate public opinion for each of the fifty states and the District of Columbia, we utilized 

data from every national poll or academic survey that met three conditions: (1) the survey 

contained a standard question asking specifically about teaching evolution, (2) the survey 

recorded the state of residence of each respondent, and (3) the original data records were 

available to us to analyze.  In total, we were able to utilize nine different studies from 1998 

through 2005 that included 9,533 respondents. The specific surveys and questions used in the 

estimation procedure are documented in Berkman and Plutzer (2010, Appendix section A3.8).  

For each survey, we recoded the question about evolution so that respondents who supported 

teaching only evolution (about 25%, depending on the question wording) could be compared to 

all others who expressed an opinion.   

 

We then estimated a multilevel logistic regression model that allowed us to get a preliminary 

estimate of the average support in each state.  This model also included four demographic 

variables – education, age, race, and sex and the effects of these variables were modeled as well.  

This permitted us to estimate the support for teaching only evolution for 64 different types of 

citizens in each state.  For example, within the state of California, we not only estimate the 
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average opinion, but also the opinion of a Californian who is female, black, a college graduate 

and under thirty years old.  In fact, because the logistic regression slopes and state intercepts 

each are estimated with uncertainty (each has a margin of error), we did each estimate 1000 

times to simulate random draws from sampling distributions.  Thus for each of the 64 types of 

people in California, we have 1000 different estimates. These estimates are then combined using 

post-stratification weights derived from the United State Census giving us 1000 estimates of 

opinion in each state.  We report the mean score from this simulation, a step typically called 

imputation: hence the moniker of Multilevel Models with Imputation and Post-Stratification 

(MLM-IPS).   

 

Step 2: Top down estimation:  Our next step was to estimate a state level prediction model for 

aggregate public opinion.  Our state model yielded the following estimates: 

  

Where: 

 

Support for evolution is our MLM-IPS estimate for the percentage of the state supporting the 

teaching of only evolution. 

 

Evangelicals is the number of adherents to doctrinally conservative Protestant churches 

(colloquially referred to as Evangelicals or Fundamentalists) expressed as a proportion of the 

total population. 

 

Advanced degrees is the number of adults, 25 and older, holding a masters or doctoral degree, 

expressed as a proportion of the over 25 adult population. 

 

This equation was then used to make out of sample predictions at the school district level (since 

religious membership data is only available at the county level, we use the county in which the 

school district is located to make this estimate.  Coding of denominations into faith traditions 

employs the typology developed by Steensland et al. (2000).  Details on all sources of data can 

be found in Berkman and Plutzer (2010, appendix 3 and appendix 8). 
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