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ABSTRACT 

The literature has found that there is a link between an organization’s environment and its 

performance. Some organizational theorists argue that management plays only a marginal role in 

this link. The present study objects to this argument. The literature on public management has 

observed that stability in an administrative system and collaborative networking with external 

actors can manage environmental influences. In an emergency context, public management 

literature has given more emphasis on collaborative networking than stability due to the need for 

timely application. Focusing on the role of collaborative networking in the environment-

performance link in an emergency context, this study examined the negative influences of 

Hurricane Rita on organizational performance. Furthermore, this study investigated how 

collaborative networking with emergency-relevant actors moderates the negative relationship. 

From Texas school district data, it was found that days of school closure due to Hurricane Rita 

(environmental shocks) lowered the overall students’ academic achievement (organizational 

performance), but superintendents’ regular meetings with external actors in preparation for 

emergencies (collaborative networking) moderated the decrease in students’ academic 

performance. The findings of this study support the proposition that management matters to 

organizational performance.  
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organizational performance 

 

 

 



3 

INTRODUCTION 

Organizational performance is determined by various factors; some are controllable and 

others are not. Some contend that management cannot significantly influence organizational 

performance when uncontrollable factors such as natural disaster are considered. That is, 

environmental factors explain the variation of organizational performance so much that 

management can explain only a little variation in performance. This study objects to this 

argument. Management may not be able to keep uncontrollable factors including environmental 

shocks from happening, but it is a core aspect of management to moderate the negative effects of 

uncontrollable factors on organizations and their performance (Meier and O’Toole 2009a). 

Earlier, O’Toole and Meier (1999) proposed a contingent model to predict organizational 

performance. According to their model, organizational performance is partly influenced by 

environmental factors, but they argue that stability in an administrative system and managerial 

efforts to network with their environmental actors can manage the environment-performance link. 

In most cases, organizations are affected by their environment and it is almost impossible to 

break the environment-performance link.  However, if the O’Toole-Meier model holds, 

management can develop strategies to control this link: if the link is negative, management can 

minimize the negativity; if the link is positive, management can maximize the positivity.   

The focus of this study is on the negative link between the environment and 

organizational performance with special attention to management’s moderating role. Using 

evidence from Hurricane Rita in 2005, this study investigates how environmental shocks 

negatively influenced organizational performance and how collaborative networking moderated 

the negative link. 
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PUBLIC MANAGEMENT AND ORGANIZATIONAL PERFORMANCE 

Some organization theories, including population-ecology theory, emphasize the effects 

of the environment surrounding the organization. They argue that the success or failure of an 

organization is not determined by management itself (or what managers do) but by other external 

events which managers cannot control (Rainey, 2009).  In addition, they contend that public 

management is so constrained or controlled by its political environment that public managers 

have very little discretion to influence organizational or program performance through their 

management (Rainey, 2009).  In this regard, Kaufman (1981, 135) described the extent of public 

manager’s influence as “in inches, not miles.”  

 However, researchers have proposed and tested a number of ways in which managers 

influence outputs and outcomes of organizational or program performance (Meier and O’Toole, 

2009b). Classical organizational theorists focused on organizational structures to influence 

organizational performance. For instance, Taylor (1911) emphasized scientific management to 

improve organizational efficiency and Gulick (1937) proposed POSDCORB1 as an effective 

manager’s role to improve organizational performance. Gulick’s principles of management are 

still valid in modern organization theory (Meier and Bohte, 2000). Empirical studies have 

supported the significance of organizational structure for better performance. Some examples 

include the association between organizational performance and structure of decision-making 

authorities (Andrew 2010; Andrew et al. 2009), rules and red-tape (Bozeman 2000; Brewer and 

Walker 2010; Pandey, Coursey, and Moynihan 2007), or communication (Child and Rodrigues 

2003).  

                                                
1 POSDCORB refers to planning, organizing, staffing, directing, coordinating, reporting, and budgeting. 
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 Other theorists, on the other hand, focused on human behavior and motivation in 

improving organizational performance (Maslow 1943; Mayo 1949; McGregor 1960). Research 

in this area has found that managing people also significantly influences organizational 

performance. Some of these studies emphasized leadership styles (for instance, Behn 1994; 

Trottier, Van Wart, and Wang 2008) and/or employee motivation (for instance, Park and Rainey 

2008; Wright 2004). 

 Meanwhile, the study of public management has gradually shifted its focus of 

management from a single organization to a setting of multiple organizations, collaborative 

networks. Collaborative networks are a set of governmental and non-governmental actors in 

order to achieve a public goods, services, or values with which a single governmental 

organization cannot provide fully and with which nongovernmental organizations are unable or 

unwilling to provide in the desired quantities (Rethemeyer and Hatmaker, 2008). This shift 

resulted from the occurrence of complex public problems or goals, which a single public 

organization is unable to fully resolve or achieve (Agranoff and McGuire 2003; Rittel and 

Webber 1973).  According to Berry and her colleagues (2004), public management studies on 

networks have taken two different levels of analysis (network level of network structures and 

individual level of networking behaviors) and empirical research found significant effects of 

network structures and networking behaviors on organizational and/or program performance 

(see, O’Toole and Meier 2001; Provan and Milward 1995). 

In summary, the development of research on network structure and networking behavior 

as well as organizations and the people within them suggests that management matters to 

organizational performance and that managers are expected to take actions to improve 

organizational performance (Moynihan and Pandey, 2005). 
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PUBLIC MANAGEMENT AND BUFFERING ENVIRONMENTAL SHOCK 

If organizations lie in stable environments, managers may be able to improve 

organizational performance by putting most efforts to the internal management of organizations. 

However, almost all organizations operate in an uncertain environment that affects them one way 

or another, and it implies that successful management styles and organizational structures are 

determined depending on the characteristics of the environment. As a result, understanding and 

managing the environment is as important as managing organizations (Boyne and Meier 2009; 

O’Toole and Meier 1999; Meier, O’Toole and Hicklin 2010; Waugh and Streib 2006). 

 The influence of an organization’s environment includes any type of disruption 

emanating from outside the administrative system that threatens the core of the organization 

(Meier and O’Toole, 2009b, 487). Environmental shocks may be positive and beneficial to the 

organization’s performance: good economic conditions, abundant external resources, or 

favorable statutes. Managers may want to exploit these opportunities through various 

management strategies.   

The focus of this study is more on negative environmental shocks that threaten the core 

missions of the organization. In such cases, managers are prone to take defensive, protective 

actions to buffer negative shocks and stabilize their organizations (Meier and O’Toole, 2009a, 

2009b). In this regard, O’Toole and Meier (2003, 2011) emphasized developing organizational 

stability such as personnel stability, procedural stability, production/technology stability, mission 

stability, and structural stability. In doing so, public management can limit uncertainties and 

protect organizational core functions (Boyne and Meier 2009; Meier, O’Toole, and Hicklin 2010; 

Thompson 1967).  
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In addition to stability, networking with relevant external actors has also been seen as a 

means of buffering environmental shocks (Meier and O’Toole, 2003; Nicholson-Crotty and 

O’Toole, 2004; O’Toole and Meier, 1999, 2011). According to resource dependence theory, 

individual organizations do not have all the resources they need to accomplish their goals, and 

they attempt to fulfill their shortcomings by depending on resources from external actors 

(Fleishman, 2009). Individual organizations are almost unable to possess the resources necessary 

to handle their environment and buffer shocks. Thus, managers network with external actors who 

can provide needed resources and expertise. As a result, managers’ networking activities become 

significant management strategies. Empirical findings support the role of networking as a means 

of buffering negative environmental shocks. For instance, O’Toole and Meier (2011) partially 

confirmed that superintendents’ active networking with their local partners mitigates negative 

impacts of instructional task difficulties on students’ academic achievement in Texas school 

districts. Similarly, with U.S. law enforcement cases, Nicholson-Crotty and O’Toole (2004) 

found that chief officers’ networking activities moderated the negative association between high 

crime rates and clearance rates in local communities.  

If networking strategies operate to protect core functions of an organization from an 

environment, the discussion can be extended to an emergency context since emergencies are 

massive environmental shocks.  

COLLABORATIVE NETWORKING IN AN EMERGENCY CONTEXT 

Emergencies such as natural disasters are evident environmental shocks that negatively influence 

organizations and their performance. Thus, if management matters to organizational 

performance, it should be able to buffer or, at least, moderate environment’s negative effects on 

an organization’s performance. Emergency management studies emphasize stability in an 
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administrative system (procedural stabilities), such as emergency plans, or a mode of 

communication and a hierarchy of authority (structural stabilities). However, some scholars of 

emergency management focus more on collaborative networking by pointing out the limitation 

of administrative stability in a real emergency situation (Comfort 1999; Kapucu 2008; Kapucu, 

Arslan, and Demiroz 2010; Kapucu, Augustin, and Garayev 2009; McGuire and Silvia 2010; 

Waugh and Streib 2006). For instance, Waugh and Streib (2006) contend that stability may not 

be as effective as it ought to be because an emergency occurs in uncertain circumstances in 

which plans do not fit.  Rather, they stress collaborative networks as “a fundamental component 

of any emergency response” (132).  There are a few incentives to use networking as an 

emergency management strategy. First, few single organizations can manage massive 

environmental shocks such as natural disasters. Fire departments used to be the main 

organization to manage such situations (Erickson 1999) but as Hurricane Katrina showed, 

multiple organizations are needed to manage a disaster. Second, although environmental shocks 

should be managed to improve organizational performance, an organization should not spend 

most of its resources on managing these shocks especially when these are random and of 

considerable magnitude. Rather, it is a better strategy to share risks with other organizations by 

networking. Furthermore, networking enables organizations to realize economies of scale so that 

they may be able to manage their environment with less cost and effort while achieving desired 

outcomes. 

Based on the literature reviewed so far, this study tests the following hypotheses: 

H1: Negative environmental shocks directly lower organizational performance 

H2: Networking with relevant external actors moderates the negative link between 

environmental shocks and organizational performance. 
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To test hypotheses, this study adopts the O’Toole-Meier model (O’Toole and Meier, 

1999), and modifies it to apply to the case of Hurricane Rita. 

THE MODEL 

This study adopts O’Toole and Meier’s (1999) contingent model to understand how networking 

moderates the negative effects of an emergency on organizational performance.  The original 

model is as follows: 

 

where 

 O denotes some measures of organizational performance,  

 is some measure of stability including structural, procedural, or other factors that support 

consistent production, 

 is managerial effort to stabilize the organization through addition to hierarchy/structure as 

well as regular operations, 

 is managerial effort to buffer the environmental shocks and/or exploit resources from the 

environments, some portion of which may be collaborative, 

 X is an environmental shock which can be divided into resources and constraints associated with 

the environment,  

𝜀 is an error term, 

the subscripts of t and t-1 denotes time periods, and 

𝛽!and  𝛽! are estimable parameters (O’Toole and Meier, 1999; Meier, O’Toole, and Hicklin, 

2010). 
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 O’Toole and Meier (1999) argue that current organizational performance is mostly 

influenced by past organizational performance because of inertial characteristics and 

environmental factors. They suggest that organizational stability and managerial efforts can 

moderate the impact of an organization’s past performance. Also, they contend that 

organizational stability and external management including managerial networking can buffer 

the negative environmental shocks as well as exploit opportunities from the environment. The 

focus of this study is on the moderating role of networking in the negative relationship between 

environmental shocks and organizational performance.  Thus, this study modifies the O’Toole-

Meier model as follows: 

𝑂! = 𝛽!𝑂!!! + 𝛽!𝑋!! + 𝛽!𝑀! + 𝛽! 𝑋!!×𝑀! + 𝛽!𝑋! + 𝜀! 

where 

O is some measure of organizational outcomes, 

𝑋!! is the hurricane shock (days of school closure),  

is networking, 

X is a vector of environmental forces other than the hurricane shock, 

𝜀 is an error term,  

the subscripts t and t-1 denote time period, and 

𝛽!  through  𝛽!  are  estimable  parameters. 

  This modified model includes an interaction term of hurricane shocks and networking in 

order to test networking’s moderating role. To test the negative impact of environmental shocks 

on organizational performance, this study will give special attention to the statistical significance 

and the direction of the beta coefficient corresponding to the hurricane shocks  (Xhs). Regarding 

networking’s moderating role, this study will focus on the beta coefficient for the interaction 

2M
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term between the hurricane shocks and collaboration (Xhs M2). The following will detail the 

context of the study, a sample and variables. 

HURRICANE RITA AND SAMPLE 

This study uses the case of Hurricane Rita to investigate the role of management. Hurricane Rita, 

which was recorded as “the most intense tropical cyclone ever observed in the Gulf of Mexico,” 

hit near the Texas and Louisiana border on September 24, 2005 (Meier, O’Toole, and Hicklin, 

2010, 984). This event resulted in seven fatalities and $10 billion in property damage. Figure 1 

describes the path of the hurricane as well as the size and reach of its wind forces.  The red, light 

green and light blue lines are the maximum reach of winds at more than 74 miles per hour (mph), 

more than 58 mph, and more than 39 mph, respectively.2  

As described in Figure 1, Hurricane Rita did not affect most school districts in west 

Texas.  This study tests how networking moderates the negative effects of Hurricane Rita on 

school districts’ performance. Thus, districts unaffected by the hurricane may be an inappropriate 

sample for this analysis; thus, it is reasonable to set the boundary that distinguishes areas affected 

and unaffected by the hurricane and to drop unaffected districts out of the analysis.   

First, all districts covered by winds 1) above 74 mph; 2) between 58 mph and 74 mph; 

and 3) between 39 mph and 58 mph are included as a sample. To include school districts that 

were marginally affected by Hurricane Rita, this study draws a hypothetical line in a following 

way: first, the distance between the light blue line and the light green line is measured, and based 

                                                
2 According to the Beaufort Wind Scale, when the wind speed is faster than 73 miles per hour, the winds are 
categorized as hurricane force winds and it can cause extreme destruction/devastation and large waves over 14 
meters. Tropical storm force winds have wind speeds of about 55 to72 miles per hour, which can result in breaking 
or uprooting trees, extensive widespread damages, or large waves from 6 to 14 meters. Winds of 39 to 54 miles per 
hour are gales that can result in high waves (up to 6 meters) and slight damage to buildings. For more details please 
visit at http://www.marinewaypoints.com/marine/wind.shtml. 

×
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on this distance, a hypothetical line apart from the light blue line is drawn. Districts in this area 

are affected by hurricane winds below 39 mph. 

In summary, the sample for this study includes all school districts affected by the 

hurricane wind forces at (1) faster than 74 mph, (2) between 58 and 74 mph, (3) between 39-58 

mph, and (4) less than 39 mph. 

 DATA 

This study utilizes the post-hurricane survey entitled, “Emergency Preparedness and the Impact 

of Hurricanes Katrina and Rita on Texas School Districts.” It was coordinated by researchers at 

Texas A&M University and the University of Texas at Dallas. The collection of information 

from superintendents of Texas school districts was initiated right after Hurricanes Katrina and 

Rita (the initial survey was conducted in November, 2005 and finished by early 2006). The 

survey asked superintendents about the impact of the hurricanes on their school districts, such as 

the number of days that the district canceled classes or the number of evacuees from elsewhere 

who enrolled in their districts.  The survey also asked for details of the pattern of collaboration in 

emergency response as well as the extent of emergency preparedness. 720 of the superintendents 

responded to the survey (response rate: 58 percent).  Because the survey was conducted after the 

hurricanes, superintendents had to recall their management style. Therefore, their retrospective 

answers could be biased.  By collecting survey data right after the hurricanes, the survey 

designer attempted to reduce such retrospective bias.   

The survey also conducted a mean test of networking activities among school districts 

based on the severity of hurricane windforces. It was found that there were no statistically 

significant differences in networking activities among school districts regardless of the 
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hurricane’s impacts. The result implies that there was no endogeneity issue that the severity of 

the hurricane possibly influenced superintendents’ networking activities.  

In addition to the post-hurricane survey data, this study utilizes financial resources and 

demographic information related to the school districts from the Texas Education Agency 

website.3  

Measuring organizational performance 

As the current organization’s outcomes, this study uses a district’s overall pass rates in the Texas 

Assessment of Knowledge and Skills (TAKS).  The TAKS is a state-required, annual 

standardized test consisting of reading, writing, English language arts (ELA), mathematics, 

science, and social studies from grades 3 to 11 (Keng, McClarty, and Davis, 2008. 208).  

According to Meier and O’Toole (2003), the TAKS measures how much students achieve the 

basic academic skills as they move to upper grades. Although the pass rates of the TAKS may 

not entirely capture students’ academic achievement, they do assess whether students obtain the 

basic academic knowledge from grade to grade. Moreover, the local community and school 

districts care about the TAKS results, thus, superintendents focus their management on 

improving the TAKS pass rates (Meier and O’Toole, 2003). This study is interested in districts’ 

performance after Hurricane Rita, which hit in September 2005.  Thus, the TAKS pass rates in 

2006 is used as a dependent variable.   

Measuring environmental shocks 

The environmental shocks, or hurricane shocks, are operationalized by the number of days that 

classes were canceled due to Hurricane Rita. The logic is that canceled classes due to the delayed 

                                                
3 Academic Excellence Indicator System. 2011. Texas Education Agency. May 11, 2011. 
<http://ritter.tea.state.tx.us/perfreport/aeis/> 
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school re-opening resulting from the hurricane may negatively affect students’ learning and thus 

their TAKS pass rates. 

 The impact of canceled classes on students’ test performance has to be carefully 

examined because only a few days of school closure may have caused a trivial impact on their 

performance. The Texas Education Agency (TEA) asked school districts to hold make-up classes 

if classes had been canceled more than 10 days due to Hurricane Rita (Texas Education Agency, 

2005). In other words, the TEA treated the 10th day as a threshold. According to Meier, O’Toole, 

and Hicklin (2010), 243 districts canceled their class for about 1 week (5.14 days), but only a 

few districts canceled their classes more than 2 weeks. As a result, they set the 6th day as a 

threshold and examined the threshold effects on test performance.4 Because this study uses the 

same data set that Meier, O’Toole, and Hicklin used, their variable of days of school closure is 

first replicated. From the raw days of school closure, this study transforms days of school closure 

fewer than 6 into a value of zero. If the raw variable of days of school closure is equal to or 

greater than 6, the transformed variable has the same value of the raw variable. For instance, the 

transformed variable has a value of 0 if days of school closure for a particular district were 3 and 

has a value of 8 if a particular district canceled classes for 8 days. 

Although Meier, O’Toole and Hicklin (2010) find their measure of days of school closure 

negatively influence student performance, the current study raises one question: is the 6th day an 

appropriate cut-off to estimate the negative influence of environmental shock on organizational 

performance?  As Meier, O’Toole, and Hicklin argue, a few days of school closure may cause a 

trivial result but some level will lead to significant impacts.  If their cut-off is appropriate, the 

TEA’s recommendation of no make-up classes for districts that canceled fewer than 10 days 

                                                
4 Using this variable, Meier, O’Toole, and Hicklin find that canceled classes negatively influenced students’ 
performance. 
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could be an inappropriate decision. In order to check if the 6th day is an appropriate cutoff, this 

study generates three dichotomous variables; 1) the first dichotomous variable has a value of one 

if there were no cancellation; 2) the second dichotomous variable has a value of one if days 

closed were between one day and five days; 3) and the third dichotomous variable has a value of 

one if days closed were 6 days or more. The strategy to determine the 6th day as an appropriate 

cutoff is to find the third dichotomous variable representing school closure more than 6 days to 

be statistically significant and the second dichotomous variable denoting school closure between 

1 day and 5 days statistically insignificant. Using the first dichotomous variable (no school 

closure) as a baseline, the current study puts an interaction term between the third dummy 

variable (school closure more than 5 days) and the networking variable. 

Measuring collaborative networking 

In this model,  denotes superintendents’ networking in response to the emergency.  Although 

this study tests the impact of networking by following the O’Toole-Meier model, the way this 

study measures networking is different from how Meier and O’Toole (2001, 2005) measure 

networking. They investigate how much superintendents interact (on a six-point Likert scale 

from daily to never) with a few key environmental players, and conduct a factor analysis to 

capture managers’ effort to manage the environment through networking. However, they admit 

that their measure is limited to capture the full set of superintendents’ interaction in the network 

of other key environmental players (Meier and O’Toole, 2005). For measuring networking 

activities, scholars have not yet developed a consensus on the most appropriate measure of 

networking (Robinson and Gaddis, 2012).  In order to correctly measure networking behaviors, 

Robinson and Gaddis (2012) argue that a temporal dimension (frequency in time) and an 

2M
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intensity dimension (interaction in depth) have to be considered. However, they contend that 

current approaches to the measurement of networking fail to capture either of these dimensions.  

To measure networking, this study counts the number of key environmental actors with 

whom a superintendent holds regularly scheduled meetings (police, fire department, and first 

responders; government relief and welfare organizations; nonprofit and relief organizations; 

local/community/religious organizations; other school districts; business organizations). 

According to Robinson and Gaddis (2012), regular meetings satisfy the temporal dimension and 

represent intensive networking between participants because participants who could have lots of 

obligations should show high motivation and commitment in order to activate and maintain 

regular meetings.  

If networking buffers the negative impact of emergency shocks on organizational 

outcomes, networking may play a moderating role in the negative relationship between the 

number of school closing days and the district’s outcome (student’s TAKS score performance).  

To capture the moderating role, this model will use an interaction term by multiplying the 

number of regular meeting partners with school closing days. 

Control variables 

Along with school closing as an environmental shock, this study controls for some other 

environmental resources and constraints that may influence students’ TAKS performance.  They 

include the following variables: 

- Students’ race 

- Students’ economic status 

- Class size 

- Teacher’s salary 
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- Instructional expenditures per pupil 

- Teacher experience 

- Hiring more teachers after the hurricane 

- Purchasing textbooks for displaced students  

- Lagged TAKS pass rates (TAKS pass rates in 2005) 

 According to Meier and O’Toole (2001), non-white students (including black students 

and Latino students) as well as low-income students5 tend to find less educational resources in 

their homes. Thus, school districts find more difficulty in educating them than others. As a result, 

districts with a higher percentage of these students deal with greater task difficulty 

(environmental constraints). While environmental constraints may negatively influence students’ 

performance, the literature on education finds that resources are likely to affect higher student 

performance (Evans, Murray and Schwab 1997; Wenglinsky 1997 both cited in Meier and 

O’Toole, 2001).  As financial resources, instructional expenditure per pupil is controlled.  

Qualified teachers play important roles to promote student performance. As a proxy of qualified 

teachers, teacher salaries and teaching experience are controlled. For providing better education, 

a small class size could be a resource (or large class size could be a constraint), thus, student-

teacher ratio is controlled.   

 Emergency response also influences routine organizational performance after the 

emergency.  Once the organization is affected by the emergency, good emergency responses may 

help the organization in enhancing their routine performance. Thus, this study controls for how 

superintendents responded to Hurricane Rita by accounting for whether or not superintendents 

hired more teachers and whether or not they purchased textbooks for displaced students. 

                                                
5 Those who are eligible for free meal in schools. 
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 Lastly, the lagged TAKS pass rate is controlled as the O’Toole-Meier model suggests.   

METHOD 

Using the O’Toole-Meier model, this study employs two different statistical methodologies. The 

first statistical methodology is to employ an ordinary least squares regression by partially 

replicating Meier, O’Toole, and Hicklin’s (2010) model that investigated how managerial 

capacity (the percentage of central office administration) moderated the negative impacts of 

environmental shocks (days closed due to the hurricane) on organizational performance 

(students’ educational performance). Since their study uses the same dataset that this study 

utilizes, it is reasonable to partially replicate their study.   

The second model questions if estimators from Meier, O’Toole, and Hicklin’s (2010) 

model are unbiased. One of the assumptions for an ordinary least squares model is that all 

explanatory variables are exogenous; otherwise, the estimators are biased and inconsistent 

(Wooldridge, 2009). This study suspects that there is an endogenous variable: lagged 

performance. Generally, using a lagged dependent variable as an independent variable violates 

the basic assumption of the ordinary least squares regression in that an explanatory variable 

cannot be correlated with the error term (Kelly, 2002). In fact, the endogeneity check finds that 

lagged TAKS pass rates are endogenous. To account for the endogeneity problem, the second 

statistical methodology employs the two-stage least squares regression using six student 

characteristics and district resources (percentage black, Latino, and low-income students; 

teacher’s salaries, class size, and instructional funding) as instrumental variables for the lagged 

TAKS pass rates (Wooldridge, 2009).6  

 

                                                
6 Meier and O’Toole (2002) used these six variables as instrumental variables to account for endogeneity for lagged 
performance.  The current study finds that these six instrumental variables explain the linear regression of lagged 
TAKS pass rates by 50 percent (R-squared: .502). 
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FINDINGS: THE OLS MODEL 

The result for the OLS model is shown in Table 1. From the result, it was found that the partial 

effects of days of school closure on TAKS pass rates depend on the number of regular meeting 

partners. When superintendents had no regular meeting partners, one more day of school closure 

after the sixth day due to Hurricane Rita in 2005 reduced the TAKS pass rate by .308 percent in 

2006. However, the negative impacts of school closure decreased as the number of regular 

meeting partners increased and the size of impacts of school closure changed from negative to 

positive as superintendents had more than 3 regular meeting partners. Although regular meetings 

did not show a direct impact on the TAKS pass rate, the statistical insignificance of regular 

meetings in this model makes sense because this study does not expect managers’ regular 

meetings to manage the emergency to directly influence students’ test performance. However, 

managers’ interaction with external actors to manage the emergency reduced the negative 

impacts of Hurricane Rita on students’ performance.   

Among control variables, students’ racial background and class size are found to 

influence test performance. The findings show that districts with higher percentages of white 

students smaller class sizes are associated with better educational performance.  The unexpected 

finding is the negative impacts of instructional expenditure per pupil. In general, a positive 

relationship between spending on instruction and students’ achievement is expected (Hedges, 

Laine, and Greenwald, 1994), but some researchers question this relationship. For instance, 

Hanushek (1997) reviewed 167 studies that explored effects of key resources on student 

performance, and he found that only 27 percent of previous studies reported positive, statistically 

significant relationship between expenditure per pupil and student performance. According to his 
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review, 7 percent of studies even found that expenditure per pupil harmed student achievement. 

Based on the review of previous empirical research, Hanushek (1996, 56) concluded that “no 

strong or systematic relationship exists between spending and student performance.” This study 

does not aim to explore a relationship between instructional expenditure per pupil and students’ 

test performance.  However, based on education literature, the negative finding between 

spending on instruction per pupil and students’ test performance in this analysis may be plausible. 

Future research may want to investigate this controversial relationship. Lastly, as expected,  

lagged TAKS pass rates are found to be statistically significant. 

FINDINGS: THE TWO-STAGE LEAST SQUARES MODEL 

Table 2 presents results of the two-stage least squares analysis with two dummy variables: days 

of school closure between 1 and 5 days, and for more than 5 days. No school closure is a base 

line in the analysis. The results found that performance of school districts were not different 

between school districts with no class cancelation and school districts with class cancelation 

between 1 and 5 days.  However, school districts with more than 5 days of school closure due to 

Hurricane Rita had 4.397 percent lower in TAKS pass rates than school closure with no class 

cancelation.  This finding indicates that 6th day is an appropriate cutoff, and TEA’s make-up 

policy turned out to be erroneous.  

Findings also show that the interaction term between the number of regular meeting 

partners and days of school closure for more than 5 days is positive and statistically significant. 

The following equation is the partial effect of days of school closure for more than 5 days on 

2006 TAKS pass rates: 

 
------- (1) 

∂(TAKS Pass Rates in 2006)
∂(Days of School Closure for 6 Days or More)

= −4.397 + 2.121× (# of Regular Meeting Partners)
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Equation (1) implies that districts without any regular meetings in preparation for the 

emergency experienced a decrease of TAKS pass rates by 4.4 percent as they closed schools for 

more than 5 days due to Hurricane Rita in 2005.  Although districts with school closure for more 

than 5 days had negative partial effects on TAKS pass rates, its negative effects decreased as 

superintendents held regular meetings. Finally, the negative partial effects turned positive as 

superintendents held regular meeting with more than 2 external organizations in preparation for 

the emergency. This finding supports the hypothesis that collaborative networking in preparation 

for the emergency moderates the negative impact of school closure on academic performance.  

In addition to networking’s moderating role, it is found that organizational performance 

is autoregressive; after controlling for instrumental variables, higher lagged TAKS pass rates 

positively influenced the current districts’ TAKS pass rate. Unlike the expectation, students’ 

characteristics did not explain the variation of TAKS pass rates in 2006 except the percentage of 

economically disadvantaged students.  In fact, the percentage of economically disadvantaged 

students is found to positively influence the current TAKS pass rate. This finding is unexpected. 

Generally, districts find higher task difficulties when they have a higher percentage of socially 

and economically disadvantaged students. As a result, the percentage of low-income students 

who are eligible for free or reduced-price school lunch is negatively correlated with TAKS pass 

rates (Hicklin, O’Toole and Meier, 2008).  However, the model found the positive impacts of 

low-income students, and it is not definite at this point what factor(s) causes such a positive 

association.  

CONCLUSION AND DISCUSSION 

Organizational performance is determined by various factors, and environmental shocks are one 

of the significant determinants. Environmental shocks are negligible when organizations operate 
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under stable environments. In such case, managers may give more attention to internal 

management. However, it is a different story when organizations face massive environmental 

shocks such as a natural disaster – a random event that can have a huge negative impact. In most 

cases, organizations are not free from their environments, and this study explored the 

environment-performance link with special attention to the moderating role of management, 

collaborative networking to be specific.  Findings showed that environmental shocks such as 

Hurricane Rita does negatively influence organizational performance. TEA set a class make-up 

policy for those school districts that had canceled classes for 10 days or more due to Hurricane 

Rita. However, results showed that school districts canceled classes for 6 days or more had 

significant lower TAKS pass rates than those that did not cancel classes.  It implies that TEA’s 

make-up policy was not an appropriate decision. In addition to the negative link between 

Hurricane Rita and districts’ performance, the results also found that collaborative networking 

moderated the negative link between them. The finding that school districts prepared for an 

emergency in advance by networking with emergency-relevant external actors minimized 

Hurricane Rita’s negative impacts on their performance suggests that management can protect 

core missions of an organization from uncertain environmental shocks. 

Although management plays a significant role in the environment-performance link, 

studies of public management in an emergency context are yet to be intellectually and practically 

mature (Farazmand 2007). Unlike some government programs such as Medicare or Medicaid, 

the beneficiaries of emergency management are not clear in advance. In other words, emergency 

management may be directed at many and unspecified persons who may or may not suffer from 

unexpected potential emergencies. The public as well as administrators cannot evaluate the 

actual performance of emergency management unless they actually experience emergencies. In 
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this sense, management in preparation for unexpected emergencies may be economically and 

stochastically inefficient. Although emergency preparedness is inefficient in a certain sense, 

public management should not take a narrow economizing approach because government is 

responsible for protecting its citizens against emergencies. Accordingly, more research on public 

management in an emergency context needs to be more actively conducted.  

In this regard, this study is expected to contribute to the knowledge of public 

management, especially in an emergency management context. However, this study has some 

limitation in terms of variable measures. This study measured networking as numbers of regular 

meeting partners. It captured a temporal dimension and an intensity dimension of networking as 

previous literature suggested, but the quality of regular meetings is not controlled.  One may 

argue that regularly meeting with one good quality external organization may be better than 

regular meetings with multiple low quality external organizations.  However, the number of 

regular meeting partners represents one dimension of a superintendent’s active networking, and 

at least this study found that managers’ active networking can moderate the negative impacts of 

environmental shock on organizational performance. Of course, future research with a more 

refined measure of networking needs to follow.  

In summary, massive environmental shocks are influencing organizational performance. 

However, management can moderate the negative shocks by networking with external actors. 

This study confirms that management matters to organizational performance. 
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TABLE 1. Moderating Effects of Collaboration on District’s Performance 

Using the OLS Regression 

Dependent Variable = TAKS Pass Rate 
 Independent Variables Slope 

Days Closed (=0 if less than 6 days) -0.308*** 

 
(0.100) 

Collaborative Networking (number of regular meeting partners) -0.400 

 
(0.428) 

Collaborative Networking x Days Closed  0.082* 
 (0.046) 
% White Students 0.068** 

 
(0.032) 

Economically Disadvantaged Students 0.053 

 
(0.050) 

Class Size -0.994** 

 
(0.483) 

Teacher's Salary (in hundred) 0.037 

 
(0.024) 

Instructional Expenditures per Pupil (in thousand) -2.569** 

 
(1.156) 

Teacher's Experience 0.110 

 
(0.286) 

More Teachers Hired 1.564 

 
(1.700) 

Purchased Textbooks -0.253 

 
(1.227) 

TAKS Pass Rate in 2005 0.805*** 

 
(0.071) 

Constant 21.110* 

 
(12.619) 

Observations 74 
R-squared 0.885 
Standard errors in parentheses; * p<0.1, ** p<0.05, *** p<0.01 
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TABLE 2. Moderating Effects of Collaboration on District’s Performance Using the 2-
Stage Least Square Regression 
 
Dependent Variables: TAKS Pass Rates in 2006 
Independent Variables Slope 

Days of School Closure (1-5 days) 1.626 

 (1.766) 

Days of School Closure (6 days or more) -4.397** 

 (1.750) 

Collaborative Networking (number of regular meeting partners) -0.562 

 (0.494) 

Collaborative Networking x Days of School Closure (6 days or more) 2.121*** 

 (0.812) 

% White Students (05-06) (X10) 0.289 

 (0.382) 

Economically Disadvantaged Students 0.170** 

 (0.077) 

Class Size (05-06) -0.834 

 (0.519) 

Teacher's Salary (05-06) 0.019 

 (0.027) 

Instructional Expenditure per Pupil (05-06, in thousand) -0.145 

 (1.542) 

Teacher's Experience (05-06) -0.264 

 (0.373) 

More Teachers Hired -0.529 

 (2.099) 

Textbook Purchased for Displaced Students 0.613 

 (1.401) 

TAKS Pass Rate in 2005 1.200*** 

 (0.199) 

Constant -8.451 

 (19.055) 

Observations 74 

R-squared 0.844 
Instrumental Variables: % whit students, % economically disadvantaged students, class size, teacher's salary, instructional 
expenditure per pupil, teacher's experience; all in 2004-05 data 
Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1 
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FIGURE 1. Track of Hurricane Rita and Its Wind Forces 
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