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Abstract 

 

Purpose - While awareness of social, health and environmental consequences of our collective action 

are growing; additional efforts are required to deliver the changes needed to affect the greater good.  A 

review of the literature indicates that research efforts may be misdirected. Drawing from empirical data 

where a total of 161 caregivers reported changes in their child’s walking behaviour following a month 

long social marketing program, this paper illustrates differences between behaviour and behaviour 

change. 

Design/methodology/approach - Data analyses involved use of multiple linear regression on static 

followed by dynamic measures of behaviour and behavioural change and their respective determinants. 

The static model used variables reported by caregivers after program participation, while the dynamic 

measures used change scores for all variables reported (T2 – T1). 

Findings - Results from the static model showed that only intentions and barriers explained behaviour 

at Time point 2. In contrast, findings from the dynamic data analysis indicated that a change in 

injunctive norms (important others’ approval of the child walking to school) explained a change in 

walking to and from school behaviour. Taken together, the results of the current study suggest research 

attention needs to be directed towards dynamic methodologies to re-centre research attention on 

behavioural change and not behaviour, which dominates current practice. 

Originality/value - This paper offers a foundational step to support the research community to redirect 

research efforts from understanding behaviour to focussing research design and theoretical development 

on behavioural change. Theories of behaviour change are needed to affect the greater good. 
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Background 

While the outcomes derived from successful social marketing are behavioural, environmental 

or policy changes; the dominant conceptual and methodological focus centres research 

attention on behaviour and not behavioural change. Given the aim of social marketing is to 

deliver behavioural change it is surprising that so little research attention is focussed on 

behavioural change. Social marketing has been applied in a wide variety of contexts including 

smoking cessation (Almestahiri et al., 2017), alcohol consumption (Kubacki et al., 2015), 

increasing healthy eating (Carins and Rundle-Thiele, 2014), food waste (David et al., 2019), 

increasing physical activity (Fujihira et al., 2017), and many more.  

 

The present study is situated in the context of physical activity, more specifically increasing 

children’s active school travel. A WHO report (2010) shows that an insufficient amount of 

physical activity is responsible for 3.2 million deaths globally every year (World Health 

Organization, 2010). Research also indicates that an increase in physical activity can prevent 

health issues (Bull and Bauman, 2011). Increasing children’s active school travel can be a cost 

effective way to prevent children’s obesity (Pang et al., 2017). Hence, extending understanding 

beyond factors explaining current walking to and from school behaviour to the determinants 

that explain or predict observed increases in walking to and from school (behaviour change) is 

crucial to understand how social marketing intervention effectiveness can be increased. 

 

From its first conception to the present day, social marketing has and continues to evolve. In 

the first two decades, social marketing was largely based on the application of promotion to 

influence change (see examples in Maibach, 1993, Lock and Kaner, 2000, Van Rossem and 

Meekers, 2000, Samuels, 1993). In the following years, a shift from initial social marketing 

conceptualisation was evident, with a behaviour focus gaining prominence in the field (for 

example, Albrecht, 1997, Andreasen, 1994). Importantly, Andreasen (1994) argued the end 

goal of social marketing must be behavioural change and this view is widely supported by 

social marketing practitioners today (for example, Andreasen, 1994, Albrecht, 1997, Smith, 

1998, French and Blair-Stevens, 2006, Donovan and Henley, 2010, Lee and Kotler, 2011, 

Almestahiri et al., 2017, Gordon et al., 2016). The first consensus definition of social marketing 

was reached in 2014 (AASM, 2016) and it reflects the dominant research and practical focus 

in the field, namely behaviour. 
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Michie et al. (2008) state that interventions are more effective when they are aimed at causal 

determinants of both behaviour and behaviour change. Michie et al. (2008)’s work 

acknowledges existence of two key concepts, each of which may differ conceptually and 

importantly methodologically. The authors claim that behaviour change is more likely to be 

achieved when interventions focus on the determinants of both behaviour and behaviour 

change, highlighting the importance of investigating what influences change, in addition to 

understanding current rates of behaviour and its underlying determinants (Michie et al., 2008). 

In line with the call to extend research enquiry to understanding more complex relational and 

dynamic factors (Kriznik et al., 2018), the current study, which draws from a social marketing 

study theoretically grounded in Theory of Planned Behaviour (reference withheld to ensure 

anonymity during review), aims to conceptually and methodologically distinguish behaviour 

from behavioural change. The aims of this paper are threefold. First, this paper provides 

conceptual definitions to distinguish behaviour and behavioural change. Second this paper 

delivers an empirical test to demonstrate the difference between the concepts of behaviour and 

behaviour change. Finally, this paper offers a methodological contribution providing an 

illustration of the use of change scores as a method for assessing change and its determinants. 

This paper offers a foundational step to support the research community to step beyond 

behaviour towards focussing theoretical and methodological development on behavioural 

change, which is needed to understand how change is achieved. 

 

Social marketing’s core: Behaviour or behavioural change?  

Over time social marketing benchmark criteria (SMBC) or principles emerged (Andreasen, 

1994) serving as features to distinguish social marketing from other behavioural change 

focussed disciplines such as public policy, education and public health. The SMBC principles 

have served as guides for social marketing practitioners and researchers. SMBC were first 

introduced by Andreasen (1994), who first proposed six social marketing principles, namely; 

behaviour is the core criterion on which interventions are based; audience research is used to 

understand target audience, pre-test and monitor interventions; segmentation of the target 

audience to ensure utmost effectiveness and efficiency; attractive and motivational exchange 

as a central element of strategies; use of the full 4 P’s marketing mix, and not only the promotion 

component; and consideration of the competition faced by the desired behaviour. SMBC have 

been used to determine the extent that social marketing principles have been applied within 
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interventions (Carins and Rundle-Thiele, 2014, French et al., 2012, McDermott et al., 2005, 

Stead et al., 2007, Truss et al., 2010). More recently, research has emerged indicating that when 

more of the social marketing benchmark criteria are applied behavioural change is more likely 

(Carins and Rundle-Thiele, 2014, Xia et al., 2016). Hence, social marketers advocate the 

application of as many SMBC as practical in order to achieve behavioural change. 

 

As part of the broadly adopted SMBC, behaviour is considered to be the bottom line principle 

for social marketing programs (Andreasen, 1994). While the aim to influence behaviour was 

acknowledged in the creation of the SMBC, behaviour change is considered to be the ultimate 

outcome of successful social marketing social marketing programs. The lack of conceptual and 

operational definitions providing clear distinction between the two concepts, namely behaviour 

and behavioural changes may explain the failure in delineating between two vastly unique 

concepts. Examples of social marketing programs focussing on behaviour dominate the 

literature (for example, Holdershaw et al., 2011, Mainsbridge et al., 2016). There are also many 

studies that, despite having a behaviour change focus, cross-sectional data or static data is used 

to empirically examine outcomes (see example in Umeh and Sharps, 2012) restricting focus to 

behaviour and not behavioural change. The two concepts, namely behaviour and behaviour 

change are conceptually and operationally distinct concepts. The two concepts will now be 

outlined in turn. 

 

Behaviour  

Behaviour can be conceptualised as a unit of action at one point in time. Behaviours of interest 

to social marketers may include lighting a cigarette, eating a hamburger or mode of travel to 

school over the past week. Despite agreement that behavioural change should be at the heart of 

social marketing programs, and an understanding that behavioural change is the defining 

outcome for successful programs, a focus on behaviour is evident in the literature. Consider, 

Carins et al. (2017) who examined heathy eating behaviour pre and post the Go Food social 

marketing pilot program. Post program results identified that on average diners made 1.08 

unhealthy selections, 1.02 moderately healthful selections and 2.49 healthful selections. While 

increases in healthful selections were observed in the Carins et al. (2017) study, in line with 

current dominant program assessment practices data treatment was static with independent 

samples t-tests used to compare pre and post groups. Dominant social marketing theoretical 
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focus centres attention on behaviour (for example, Manning, 2009, Plotnikoff et al., 2010) and 

the dominant methodological approaches employ linear and time-invariant predictors or 

explanatory variables (Ployhart and Kim, 2013). Consider the Theory of Planned Behaviour 

(TPB) (Ajzen, 1991) - an extensively used theory in social marketing (Truong and Dang, 2017), 

and behaviour change interventions more broadly (see Hardeman et al., 2002's review for 

example). The TPB states that together attitudes, subjective norms and perceived behavioural 

control are related to intentions which, in turn, explain behaviour (Ajzen, 1991). A review of 

the literature indicates that many studies applying the TPB stop at intentions, using intentions 

as a proxy for behaviour (for example, Forward, 2009, Arvola et al., 2008). Moreover, models 

extending research focus beyond intentions, predict or explain behaviour, and not behaviour 

change (Skår et al., 2008). TPB authors acknowledge that although TPB can be helpful as an 

intervention framework, it is not a theory of behaviour change (Ajzen, 2015). The TPB was 

developed to explain and predict intentions and behaviour at a single point in time (Ajzen, 

2015). Given the dominant theoretical focus directs attention at understanding behaviour we 

contend research effort is needed directing conceptual and methodological focus towards 

understanding behavioural change and its determinants. To examine change, theoretical and 

methodological approaches need to examine what happens for each individual between two 

time points. Hence, theories of behaviour change should be at the focal point of research effort 

for social marketing research and this is now discussed.  

 

Refocussing to behavioural change 

In contrast to behaviour which is considered as an action at one point in time, behavioural 

change requires consideration of units of action (behaviours) across multiple points in time. 

For example, social marketers may be concerned with understanding if smokers reports 

smoking less cigarettes or ceasing smoking (desired behaviour change). In a recent study, 

David et al. (2019) utilised a dynamic methodology identifying that a total of 43.8% of people 

exposed to a food waste pilot program transitioned away (changed) from wasting food to not 

wasting food. The David et al. (2019) study employed dynamic methodologies permitting 

examination of the way individuals evolve over time to be undertaken. According to Michie et 

al. (2008) to achieve more effective interventions researchers should direct research attention 

towards understanding the causal determinants of both behaviour and behaviour change. As 

noted previously, confusion between the two terms can be seen in social marketing. Moving 
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forward it is crucial that researchers differentiate between theories that focus on explaining 

behaviour and theories that explain behaviour change. Critically, researchers must understand 

that behaviour and behaviour change are conceptually and operationally different.  

 

For one to understand the difference between the concepts, it is necessary to discern between 

static and dynamic. Static is referred to as a unit of observation at one point in time (behaviour), 

while dynamic is attributed to units of observation measured repeatedly over time (behaviour 

change) (Ployhart and Vandenberg, 2010). More specifically, behaviour change is 

characterised as the modification of the target behaviour over time (Sarafino, 1996, Sundel and 

Sundel, 2004). The main distinction between static and dynamic behaviour is the temporal 

component (Ployhart and Vandenberg, 2010). Most of the research in social sciences utilises a 

cross-sectional design, looking at static behaviour, which does not provide enough insight into 

how behaviour change over time can be achieved (Pitariu and Ployhart, 2010). Using time-

invariant approaches involves examinations of explanatory and/or causal relationships between 

predictors, usually suggesting that X is associated with Y, for example. In these models, time 

is neglected, with determinant changes as well as changes in behaviour ignored.  

 

The need for longitudinal studies to investigate change is emphasised by Singer and Willett 

(2003, p.3) who state that “cross-sectional data - so easy to collect and so widely available - 

will not suffice”. In addition, even when a longitudinal design is applied, it is common to see 

researchers assess change by using independent variables captured at the first point in time 

regressed on a dependent variable (e.g. behaviour) measured in the second point in time. For 

example, Schuster et al. (2016) employed mixed ANOVA to assess whether injunctive and 

descriptive norms for respondents participating in a social marketing program changed 

significantly over time when compared to respondents that did not participate in the program. 

As explained by Kher and Serva (2014), this cannot be considered a longitudinal design, since 

this method uses variables observed only once, and not longitudinal changes within the same 

individual using the same variable measured repeatedly across time.  

 

Dynamic theories operationalise constructs examining within variable changes for X and Y 

over time (Mitchell and James, 2001) to then assess interrelationships between the constructs. 

In these cases, relationships between variables are much more complex, since change can occur 

in different directions (e.g. incremental, discontinuous, positively and negatively). Further, this 
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paper acknowledges that not all individuals change. The concept of change and how (or even 

if) it can be assessed has been widely discussed over time (see Cronbach and Furby, 1970, 

Rogosa et al., 1982, Ployhart and Vandenberg, 2010, Kher and Serva, 2014, Chan, 1998, 

Bereiter, 1962). A simple form of assessing change involves the calculation of a change (or 

difference) score. A change score is an estimate of true change, calculated by the difference 

(T2 – T1) between time point 1 (T1) and time point 2 (T2). The use of a change score has been 

discussed and some researchers criticise its use citing reliability and validity issues (see 

Cronbach and Furby, 1970, Linn and Slinde, 1977). However, other researchers have found 

such claims to be unfounded (Rogosa et al., 1982, Allison, 1990, Chan, 1998, Finch and Shim, 

2018, Fu and Holmer, 2016), delivering evidence suggesting that a change score is a simple 

and unbiased measure of change. Dalecki and Willits (1991) compared three change methods 

employing regression analyses, finding that difference scores as a dependent variable is 

preferable. 

 

Taken together, a lack of distinction between the concepts of behaviour and behavioural change 

is clearly evident from the social marketing and wider behavioural change literature. In 

addition, it is also clear that behaviour, rather than behavioural change has dominated social 

marketing research and practice to date. Due to the conceptual and operational distinctions 

between behaviour and behaviour change, one cannot assume that explaining static behaviour 

is the same as explaining dynamic behaviour or behaviour change (Ployhart and Vandenberg, 

2010). Hence, determinants of behaviour at a single point in time may not be the same as 

determinants of behaviour change. The aims of this study are threefold. First, this paper has 

conceptually distinguished between behaviour and behavioural change. Second this paper 

delivers an empirical test to demonstrate the difference between the concepts of behaviour and 

behaviour change. Finally, this paper offers a methodological contribution providing an 

illustration of the use of change scores as a method for assessing change and its determinants. 

This paper offers a foundational step to support the research community to step beyond 

behaviour towards focussing theoretical and methodological development on behavioural 

change, which is needed to understand how to achieve changes sought. 
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Empirical illustration 

Method 

Statistical analyses were conducted to empirically examine factors explaining static behaviour 

and dynamic behavioural change drawing on data from a longitudinal study conducted by 

Social Marketing @ Griffith in the context of increasing physical activity for children.  

 

Design 

Walk to School is a state wide program conducted annually in Victoria, Australia. The 

program’s objective is to increase the number of times children walk to and from school each 

week. The maximum number of times a child can walk to and from school is 10 times within 

a one week period. The intervention occurred across a one month duration and participation in 

the program was completely voluntary. Parents and carers were asked to answer an online 

survey at baseline (T1) prior to program commencement, and a follow-up survey (T2) was 

completed one month following the program to examine program effects. At baseline the 

survey was distributed via email to a mailing list of people who had agreed to be contacted for 

research purposes, and was also promoted through social media platforms such as Facebook 

and Twitter. Mailing lists were provided by the partnering organisation, VicHealth. 

 

Participants 

The online survey was completed by 2,001 people at baseline (T1), and a total of 375 carers 

whose children had participated in Walk to School participated in program evaluation at T2. 

Therefore, examination of both static and dynamic data was restricted to n=375. The 

questionnaire was answered by parents or carers of the children, and gender and age were 

reported for both the children and parents or carers at baseline. Child’s gender was reportedly 

50% female and 50% male. Parent or carer’s gender was 85% female and 15% male. The mode 

age for children in the study was 6 years old. The majority of parents or carers were between 

40 to 44 years old. Income and education level were also reported. Most of the parents and 

carers stated receiving a yearly wage of $104,000 and over, and having a University degree 

indicating the sample were highly educated and their wages were above the national average. 

 



 

 

9 

 

The Static Measures 

The social marketing program evaluation was theoretically guided and measures of reliability 

and validity were evaluated and both were assured (Schuster et al., 2016). The survey contained 

demographic, psychographic and behavioural questions. Psychographic measures utilised in 

this study included intentions, affective and instrumental attitudes, descriptive and injunctive 

norms, perceived behavioural control and barriers. An illustration of the static measures and 

their origins in the literature are shown in Table 1 below. 

 

Table 1. Psychographic Measures 

Variables Example measure Source 

Intention 

I intend to increase the number of times 

the child walks to/from school during the 

next week. [Extremely unlikely | 

Extremely likely] 

Rundle-Thiele et al. 

(2013) 

Affective attitudes 
Walking to/from school is: [Unpleasant | 

Pleasant] 
Scott et al. (2007) 

Instrumental 

attitudes 

Walking to/from school is: [Harmful | 

Beneficial] 
Scott et al. (2007) 

Descriptive norms 

Many of my friends' children walk to/from 

school. [Strongly disagree | Strongly 

agree] 

Perugini and Conner 

(2000) 

Injunctive norms 

People who are important to me think the 

child should/should not walk to/from 

school. [Should not | Should] 

Rhodes and Courneya 

(2003) 

Perceived 

behavioural control 

Whether or not the child walks to/from 

school in the next week is entirely up to 

me. [Strongly disagree | Strongly agree] 

Rhodes and Courneya 

(2003) 

Barriers 

Streets are dangerous to cross along the 

route to/from school. [Strongly disagree | 

Strongly agree] 

Napier et al. (2011) 
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For the static behavioural measure, participants were asked to indicate how many times their 

children walked to (zero to five mornings per week) and from (zero to five afternoons per week) 

school during the previous week. The two measures were combined into one scale, in which 0 

was the lowest and 10 was the highest value. 

 

Statistical Analyses 

Prior to undertaking statistical analyses, data was cleaned, coded and participants that 

responded to surveys in both T1 and T2 were matched (n=325), using SPSS v.25. Next, 

reliability analyses were conducted using Cronbach’s alpha to ensure validity of measures (all 

measures had a Cronbach’s alpha > 0.7). Next, individual psychographic items were computed 

into scales. For statistical analysis of static behaviour, all carers reporting no behaviour change 

(n=164) were removed from the data set to ensure the same individuals were being compared 

both statically and dynamically (n=161). The final step was undertaking a multiple linear 

regression.  

 

Creating dynamic measures 

In order to test dynamic behaviour change, change scores (Allison, 1990) were created for 

behaviour and all psychographic measures. Given that behavioural change is the conceptual 

focus for the present study, respondents reporting no change in their child’s walking to and 

from school behaviour were removed from analysis to focus on understanding change. This 

resulted in 164 cases being removed from the dataset limiting analysis to people that reported 

changes in walking behaviour; both desired and undesired change (n=161) (see Figure 1). Once 

change variables (T2-T1) were created for behaviour and all psychographic variables, multiple 

linear regressions were performed following the same procedure applied on static measures. 

 

Results 

Descriptive analyses of behaviour and behaviour change were performed prior to multiple 

linear regression to visualise operational differences between the two constructs (see Figure 1 

and Figure 2). 
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Figure 1. Illustration of Behaviour (number of times the child walked to and from school) 

 

 

 

Figure 2. Illustration of Behaviour Change (change in number of times the child walked 

to and from school) 
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As seen in the illustrations above, behaviour and behavioural change are operationally distinct. 

Figure 1 illustrates that walking to and from school in the past week directs attention to the 

number of times a child has walked to and from school over the past week (one period of time) 

with data ranging between 0 times and as many as 10 times per week. Figure 2 involves use of 

change data that has subtracted the number of times a carer reports that their child walked to 

school after the intervention from the number of times their child walked to school in a week 

prior to the intervention. Changes reported by carers can be positive or negative indicating 

change in the desired and undesired directions, respectively. Means and standard deviations for 

psychographic measures in the study are reported in Table 2 for static and dynamic data 

treatments.  

 

Table 2. Psychographic Descriptive Statistics 

  Static Mean (SD) Dynamic Mean (SD) 

Intention 3.4 (2.0) 0.3 (1.7) 

Affective attitudes 5.6 (1.5) 0.0 (1.6) 

Instrumental attitudes 5.9 (1.7) 0.0 (1.6) 

Descriptive norms 4.4 (1.6) 0.1 (1.2) 

Injunctive norms 4.8 (1.7) 0.2 (1.5) 

Perceived behavioural control 5.4 (1.7) 0.0 (1.5) 

Barriers  3.8 (1.7) -0.1 (1.2)  

 

 

Behaviour change is extremely complex, and there are multiple factors that need to be 

considered, such as the direction of change (Kher and Serva, 2014) and the magnitude of 

change. Examination of static data indicates that on average attitudes (affective and 

instrumental) are high, social norms were neutral and intentions to increase walking to and 

from school were low for carers reporting changes in walking to and from school. Examination 
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of dynamic psychographic data indicates that few changes in Theory of Planned Behaviour 

constructs such as attitudes and perceived behaviour control occurred. This is to be expected 

given the Theory of Planned Behaviour was not used to guide intervention design or 

implementation. Earlier research had indicated that social norms changed as a result of program 

participation (Schuster et al., 2016). Further examination of dynamic data indicates that on 

average perceived barriers of walking to and from school were lowered, while injunctive norms 

and carers intentions to walk to and from school increased as a result of participation in the 

social marketing program. Prior to data analysis, correlations analyses were performed to 

understand the association between all variables for both static and dynamic data (see results 

in Tables 3 and 4). 

 

Table 3.  Correlations matrix - Static Behaviour 

Variables 

Walk to 

and from 

school 

Intention  
Affective 

Attitudes  

Instrumental 

attitudes  

Descriptive 

norms  

Injunctive 

norms 
PBC  Barriers  

Walk to and 

from school  
-               

Intention  .254*** -             

Affective 

Attitudes  
.196*** .057 -           

Instrumental 

attitudes  
.231*** .011 .830*** -         

Descriptive 

norms  
.347*** .299*** 0.070 .073 -       

Injunctive 

norms  
.471*** .393*** .229*** .232*** .447*** -     

PBC  .252*** .206*** .005 -.010 .134* .263*** -   

Barriers  -.524*** -.270*** -.077 -.148** -.279*** -.466*** 
-

.193*** 
- 

All tests are two tailed. * =p < 0.05; ** = p < 0.01; *** = p < 0.001  (Note: Sample size differed in the 

variables). 
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Table 4. Correlations matrix – Dynamic Behaviour 

Variables 

Walk to 

and from 

school 

change 

Intention 

change 

Affective 

Attitudes 

change 

Instrumental 

attitudes 

change 

Descriptive 

norms 

change 

Injunctive 

norms 

change 

PBC 

change 

Barriers 

change 

Walk to and 

from school 

change 

-        

Intention 

change 
-.121 -       

Affective 

Attitudes 

change 

-.121 .021 -      

Instrumental 

attitudes 

change 

-.050 .053 .768*** -     

Descriptive 

norms 

change 

.136 .201*** .136* .151** -    

Injunctive 

norms 

change 

.277** .077 .129* .138* .301*** -   

PBC change .084 .083 .035 .067 .045 .000 -  

Barriers 

change 
-.110 -.038 .071 .044 -.158** -.118* -.009 - 

All tests are two tailed. * =p < 0.05; ** = p < 0.01; *** = p < 0.001  (Note: Sample size differed in the 

variables). 

 

Determinants of Behaviour 

A multiple linear regression of static behaviour assessed the extent that intention, affective 

attitude, instrumental attitude, descriptive norm, injunctive norm, PBC and barriers (all 

measured at T2) could explain walking to and from school in T2 (see Table 5).  

 

Table 5. Static Behaviour (n=146) 

Walking to and from school 

behaviour 
β sr2 P 

Intention T2** -0.214 0.041 0.010 

Affective attitudes T2 -0.206 0.008 0.263 

Instrumental attitudes T2 0.305 0.017 0.094 

Descriptive norms T2 0.030 0.001 0.719 
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Injunctive norms T2 0.161 0.020 0.069 

Perceived behavioural control T2 0.139 0.013 0.139 

Barriers T2* -0.165 0.024 0.045 

 

The model showed statistical significance (Adj. R2 = .131, F(7, 138) = 31.598, p < .001). 

Barriers to walking to and from school explained static behaviour at T2 (B=-.165, p =0.045). 

Intention (B = -0.214, p < .01) was also a statistically significant factor explaining walking to 

and from school at T2. 

Determinants of Behavioural Change 

Following the same multiple linear regression approach employed for static variables a second 

multiple linear regression was performed using dynamic data (change scores) to understand 

whether intention change, affective attitude change, instrumental attitude change, descriptive 

norm change, injunctive norm change, PBC change and barrier change could explain 

behavioural change. Behavioural change was operationalised as the carers reported change in 

their child’s walking to and from school (see descriptive statistics in Table 2 and results of 

dynamic data analysis in Table 6).  

 

Table 6. Behavioural Change (n=132) 

Walking to and from school 

behaviour change 
β sr2 P 

Intention change -0.105 0.010 0.221 

Affective attitudes change -0.181 0.013 0.170 

Instrumental attitudes change 0.019 0.000 0.888 

Descriptive norms change 0.094 0.007 0.314 

Injunctive norms change** 0.259 0.058 0.005 

Perceived behavioural control change 0.053 0.003 0.529 

Barriers change -0.077 0.005 0.378 

 

 

A dynamic modelling method also yielded a statistically significant model (Adj. R2 = .097, 

F(7, 124) = 3.000, p < .01). With a weaker variance explained in this model, the only variable 

found to be statistically significant in explaining changes in walking to and from school was a 
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change in injunctive norms (B = .259, p < .01). A dynamic modelling approach indicates a 

focus on achieving a change in behaviour would require efforts to be focussed on increasing 

injunctive norms.  

 

Discussion 

According to Michie et al. (2008) interventions are more effective when they are aimed at 

causal determinants of both behaviour and behaviour change; which indicates an understanding 

that these concepts are theoretically and methodologically different. In line with the call to 

extend research enquiry to understanding more complex relational and dynamic factors 

(Kriznik et al., 2018) the current study aimed to 1) conceptually distinguish between behaviour 

and behavioural change, 2) deliver an empirical test to demonstrate the difference between the 

concepts of behaviour and behaviour change and 3) offer a methodological illustration of the 

use of change scores to assess behavioural change and its determinants.  

 

Systematic literature reviews across different disciplines (e.g. social marketing, public health, 

psychology) that focus on behaviour change have demonstrated a lack of theory use in 

behavioural change programs (see Luca and Suggs, 2013, Prestwich et al., 2014, Truong and 

Hall, 2013, Keogh et al., 2015, Truong and Dang, 2017). These reviews show that the most 

commonly applied theories in behaviour change interventions (for example, the Theory of 

Planned Behaviour) are behavioural theories, with dominant data treatments drawing on static 

measures. A behaviour focus dominates social marketing research enquiry, which is surprising 

given the conceptual and operational differences between behaviour and behavioural change. 

While other social sciences (e.g. organisational science) acknowledge dynamic and static 

treatment of data (see Pitariu and Ployhart, 2010, Ployhart and Vandenberg, 2010), limited 

consideration had been directed towards understanding the determinants of behavioural change 

in social marketing to date. 

 

 In an article calling for better theory for behaviour change across different disciplines such as 

organisational sciences, sociology and psychology, Mitchell and James (2001) emphasise the 

importance of considering time and behaviour as dynamic, when building models and theories. 

The authors state that “[…] most of our research involves causal hypotheses and designs 

presumed to support causal inferences. Yet, very few papers specifically address, from a 
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theoretical perspective, the time elements involved in X causing Y” (Mitchell and James, 

2001). Several years later, behavioural researchers continue to call for theories of change, and 

for research methodologies that go beyond cross-sectional design, and look at change as a 

dynamic process (e.g. Ployhart and Vandenberg, 2010, Pitariu and Ployhart, 2010, Jebb et al., 

2015, Wang et al., 2017, Stritch, 2017). Since change is a complex process, and confusion 

between the concepts of behaviour and behaviour change is evident in the literature, this paper 

has taken an important step, demonstrating that conceptual and operational definitions for 

behaviour and behavioural change are different. Moreover, the results of this study point to the 

need for research attention to expand to understanding of behavioural change. Theory serves 

as a roadmap to direct effort and a theories of behaviour change need to be developed by the 

research community to deliver a framework that practitioners can use.  

 

Drawing on empirical data and utilising the same constructs, this study examined both static 

and dynamic data to empirically examine whether the determinants of behavioural change were 

the same as behaviour. Differences in explanatory variables and the extent of variance 

explained were observed between static and dynamic data treatments delivering empirical 

evidence that behaviour and behavioural change are conceptually and operationally distinct. 

When comparing results from the static and dynamic models, the static model showed that only 

intentions and barriers explained behaviour at Time point 2. However, statistical analysis 

utilising dynamic data treatment found that a change in injunctive norms (important others’ 

approval of the child walking to school) explained a change in walking to and from school 

behaviour. Importantly, results show a positive relationship, suggesting that an increase in 

injunctive norms leads to an increase in walking to and from school behaviour.  

 

Behaviour vs behavioural change 

 

Interpretation of the data from the separate analyses conducted for this study indicates that 

although rates of walking to and from school could be explained by barriers (for example, 

distance to school), and whether the parents intended to walk to school or not, to change this 

behaviour, one cannot assume that changing intentions or perceived barriers would lead to a 

change in walking to school behaviour. This study provided initial evidence that behaviour and 

the factors explaining behaviour may not be the same as the factors that explain behavioural 

change. Moving forward researchers must expand their focus to understanding how and why 
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people change their behaviour. In this study, a program that aimed to encourage more children 

to walk to school delivered changes in social norms, which in turn explained increases in 

walking to school behaviour. These results provide important theoretical implications, since 

most widely used theories in social marketing are behavioural, and not behavioural change 

focussed theories. While behavioural theories are important, we cannot assume they are 

capturing factors that bring about actual change. Taken together, the results of the current study 

suggest research attention needs to be directed towards dynamic methodologies to re-centre 

research attention on behavioural change and not behaviour, which dominates current practice. 

 

Change scores to assess behaviour change 

The final contribution of this paper is methodological. Specifically this paper illustrates one 

possible method that may be used to assess behavioural change. Change scores were captured 

for both dependent and independent variables (for examples of change score use see Allison, 

1990, van Breukelen, 2013, Castro-Schilo and Grimm, 2018) ensuring all data collected 

longitudinally (pre and post intervention) was treated dynamically and not statically as 

commonly occurs in social marketing practice (for examples of static data treatment see 

Holdershaw et al., 2011, Mainsbridge et al., 2016). Utilisation of the change score method 

identified unique associations explaining behavioural change that were not evident in static 

data treatment. The addition of dynamic data analysis utilising change scores as recommended 

by Michie et al. 2008 extended insights for social marketing practitioners. Specifically, static 

data analysis indicated that distance lived from school and perceived barriers explained the 

extent of current walking to school behaviour. The addition of dynamic analysis identified that 

changes in norms explained behavioural change. Social marketing programs that increased 

social norms increased walking to school. The limitations of change score methodologies are 

known (see Cronbach and Furby, 1970, Linn and Slinde, 1977), and we acknowledge that 

utilisation of a change score methodology may not be the optimal method for treating change 

data, which offers a rich area for future research. This study makes an important 

methodological contribution to the field of social marketing, providing an illustration of how 

data can be treated dynamically, expanding the focus from assessing determinants of behaviour 

to understanding the determinants of behavioural change. 
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Managerial Implications 

This study demonstrated the importance of distinguishing between behaviour and behaviour 

change, identifying that determinants of one may not be the same as the other. Application of 

theories focussing attention on behaviour and not behavioural change in program design may 

lead social marketing practitioners to misallocate resources if the end goal is behavioural 

change. By expanding the theoretical lens and methodological practice from behaviour to also 

behaviour change, insight into behavioural change determinants can be gained, which can then 

be used to inform strategic decision making to guide behaviour change program investment 

and implementation.  

 

In the context of Walk to School, for example, it would be recommended that strategies to 

increase injunctive norms should be put in place. Injunctive norms, as previously defined, are 

perceptions of how important others think it is for you to engage in the behaviour. In the 

walking to school context, a strategy to increase injunctive norms could be to have walking to 

school groups. Strategies communicating approval of important others (e.g. teachers, 

Principals, grandparents and other parents) of children who walk to and from school would 

also assist to increase injunctive norms. Examples of tools to implement such strategies could 

be posters throughout the school, teachers leading walking groups to schools, Principles 

greeting children (and parents) who walk to school at the school gates, teachers promoting the 

importance of walking groups in parents’ meetings, and more. 

 

It is crucial that behaviour change programs have a longitudinal research design. Longitudinal 

assessments are essential to advance knowledge of behaviour change ensuring optimisation of 

resources. Evaluative methods need to go beyond prediction of behaviour to identification of 

behaviour change determinants. This is only possible when researchers treat data dynamically. 

 

Limitations and Future Research 

As with any research, there are limitations that need to be acknowledged in the present study. 

Although, change scores are acknowledged in the literature as one measure of change over time 

(Allison, 1990, Borenstein et al., 2009), some discussion regarding reliability issues and 

whether or not calculation of change scores is the best method for explaining change over time 

(Rogosa and Willett, 1983, Kessler, 1977). Some authors have suggested a stronger method for 
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explaining change over time is the latent growth curve model (LGM) (Pitariu and Ployhart, 

2010, Ployhart and Kim, 2013, Rogosa et al., 1982). However, minimum criteria for utilising 

LGC have to be met. For example, a minimum sample size of at least 200 cases in each time 

point is required (Boomsma and Hoogland, 2001). Moreover, when the focus of the LGM is 

on individual changes, data must be acquired over at least three points in time (Byrne, 2013), 

which may exceed budget capabilities for many behavioural change programs.  

 

Other methods that are able to assess dynamic behaviour need to be explored. An example of 

a method that allows for longitudinal assessment of change in a dynamic form is the Hidden 

Markov Model (HMM), also referred to as Latent Transition Analysis (see David et al., 2019 

for HMM application in a food waste context). It is recommended that HMM application be 

extended to assess its capacity to model behaviour and behavioural change determinants. 

Consideration of a range of dynamic evaluative methods would advance understanding of the 

methods that can be applied reliably and cost-effectively to examine and develop understanding 

of behavioural change. Such consideration would determine whether simpler evaluation 

methodologies are capable of delivering equivalent diagnostic information to complex 

modelling alternatives. The product of which would be evaluation methods that produce high 

quality diagnostic information by collecting only necessary data (and no more) creating the 

most user friendly and cost effective approach. 

 

This study used secondary data to illustrate the utility of using change scores to assess 

behavioural change. However, use of existing data limits understanding of change determinants 

to the variables that were measured in the initial study. In this case change data was limited to 

psychographic and behavioural variables and self-report data. The data that formed the basis 

for this paper was individual level data and additional research is recommended to widen focus 

beyond individuals to capture changes in the environment (e.g. infrastructure changes that 

would support sustained behaviour change, such as walking paths and school crossings) and 

objective behaviour measures. For future research, it is recommended that environmental and 

social factors are collected and included in dynamic change assessments. 

 

In light of limitations, it is recommended that the model tested in this study is repeated across 

a range of conditions before it can be fully accepted as a potential Walk to School Behaviour 

Change Theory. More data and testing is needed prior to drawing absolute conclusions or 
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proposing effective solutions. Replication across the walking to school context is necessary. 

Similarly, to broaden beyond the current context, testing of studies in other behavioural 

contexts is needed. The final limitation of the present study is removal of carers reporting no 

change from the data set and the simultaneous consideration of both negative and positive 

change. Future research is also recommended to empirically examine the carers who report no 

change to determine if drivers for a lack of change can be identified and to direct research 

attention at understanding if the drivers of desired and undesired change vary.  

 

Conclusion 

The need to understand more complex relational and dynamic factors has previously been 

called for (Kriznik et al., 2018) and while Michie et al.’s (2008) work had previously 

highlighted the importance of investigating what influences change to extend our 

understanding beyond behaviour (Michie et al., 2008) examination of the evidence base 

identified a lack of conceptual and methodological distinction between behaviour and 

behavioural change. In line with these calls the current study conceptually and 

methodologically distinguished behaviour from behavioural change. This paper offers a 

foundational step to support the social marketing research community to step beyond behaviour 

towards focussing theoretical and methodological development on behavioural change, which 

is needed to understand how to achieve changes sought.  
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