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A B S T R A C T

Volitional help sheets (VHSs) promote the formation of implementation intentions (IF-THEN 
plans) and have recently shown promise for reducing mobile phone use while driving. We tested 
whether an intervention, designed to reinforce the extent to which the IF (critical situation) and 
THEN (goal-directed response) components of implementation intentions are encoded to mem
ory, could generate additional reductions in drivers’ use of mobile phones over and above a VHS. 
Participants (N = 436) were randomised to either a VHS condition, a VHS plus implementation 
intention reinforcement condition, or an active control condition. There were no post- 
intervention differences between the conditions in standard self-report measures of mobile 
phone usage while driving, goal intentions, theoretically derived motivational pre-cursors of goal 
intentions (attitudes, subjective norms and perceived behavioural control) or memory ability. 
However, in the VHS plus implementation intention reinforcement condition, exploratory ana
lyses indicated that the accuracy with which the participants re-specified their implementation 
intentions was associated with greater reductions in mobile phone usage. The extent to which 
participants can accurately re-specify their implementation intentions might constitute a useful 
measure of intervention adherence, which dictates whether VHSs can generate behaviour-change 
(e.g., reductions in mobile phone use while driving). Future research is required to test the extent 
to which this adherence measure moderates the effectiveness of VHSs and identify measures that 
distinguish between adherers and non-adherers.

1. Introduction

Volitional help sheets (VHSs) encourage behaviour-change by helping people to form implementation intentions (Gollwitzer, 1993; 
Gollwitzer, 1999). Several studies have shown that VHSs can generate changes in behaviour. However, estimates of effect-size have 
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varied. Some studies have shown that large-sized (d = 0.80) changes in behaviour have followed the administration of a VHS (e.g., 
Armitage, 2015; Brewster et al., 2015; Brewster et al., 2016). Other studies have shown that moderate- (d = 0.50) or small- (d = 0.20) 
sized changes in behaviour have followed (e.g., Armitage et al., 2017; Elliott et al., 2024; Paterson et al., 2023). There is a range of 
reasons for this variation (e.g., some VHSs might be limited by either ceiling or floor effects, or it may simply be more challenging to 
change some behaviours than it is others). However, these effect sizes suggest that there is scope to boost the efficacy of VHSs at 
generating behaviour-change. The present study addressed this issue through the use of an implementation intention reinforcement 
intervention, designed to boost the extent to which people encode implementation intentions to memory following administration of a 
VHS. The study focused on the use of hand-held mobile phones while driving. This behaviour was selected because it has been shown to 
increase driver distraction (e.g., direct drivers’ attention away from the road, reducing awareness of driving hazards and making it 
more difficult to maintain lane positioning, speed and headway) and crash-risk (e.g., Basacik et al., 2011; Caird et al., 2008, 2014; 
McEvoy et al., 2005; Parkes et al., 2007). Identifying interventions that can reduce mobile phone use while driving is therefore 
important for road safety.

1.1. VHSs and implementation intentions

A VHS provides the ingredients that people need to form an implementation intention (an ‘IF-THEN’ behaviour-change plan; 
Gollwitzer, 1993; Gollwitzer, 1999). First, a VHS provides a list of pre-specified critical situations. These are situations that are known to 
increase the probability of an unwanted behaviour (e.g., mobile phone use while driving). These critical situations are presented as IF 
statements (e.g., ‘If I am tempted to use a mobile phone while driving because someone important is calling me’). Second, a VHS 
provides a list of pre-specified goal-directed responses. These are strategies that can be employed to manage the critical situations. The 
goal-directed responses are presented as THEN statements (e.g., THEN I will remind myself that using a mobile phone while driving is 
dangerous as it takes my attention away from the road). Recipients of a VHS are asked to form implementation intentions by: (a) 
selecting the IF statements that correspond to the situations that will most likely lead them to perform the unwanted behaviour; and (b) 
linking each IF statement with a THEN statement, in order to indicate how they will respond when they encounter their specified 
critical situations.

Theoretically, the act of specifying an implementation intention forms a mental representation of the selected critical situation. 
This is encoded to memory, along with the link to the selected goal-directed response (Gollwitzer, 1993). Subsequently, when the 
selected critical situation is encountered (e.g., when a driver receives a phone call from someone important to them), the mental 
representation of that situation, and its link to the selected goal-directed response, is activated. This means that the salience of the 
situation, as it is experienced, is increased meaning that people do not miss a good opportunity to act, and the linked goal-directed 
response is triggered, which reduces the overall probability of the unwanted behaviour (e.g., Gollwitzer & Sheeran, 2006; Webb & 
Sheeran, 2004).

1.2. Previous evidence in support of VHSs

Evidence that volitional help sheets can generate reductions in unwanted behaviours comes from a growing number of studies. 
These studies have shown that VHSs can reduce smoking (Armitage, 2008), alcohol consumption (e.g., Arden & Armitage, 2012; 
Armitage, 2015; Armitage & Arden, 2012), sedentary behaviour (e.g., Armitage & Arden, 2010), self-harm (e.g., Armitage et al., 2016; 
Paterson et al., 2023) and, in the context of road safety, driving speeds (e.g., Brewster et al., 2015; Brewster et al., 2016). These findings 
are in line with those form research on implementation intentions more generally, which has shown that implementation intentions 
are typically successful at generating behaviour-change (e.g., Gollwitzer & Sheeran, 2006; Sheeran et al., 2025). This includes the 
promotion of cessation behaviours, which are normally difficult to change due to their habitual nature (e.g., Adriaanse et al., 2011; 
Brewster et al., 2015).

However, just one previous study has tested whether VHSs can reduce mobile phone use while driving.1 Elliott et al. (2021)
randomised participants (N = 136) to a VHS or a control condition. The participants in the VHS condition were asked to form 
implementation intentions by selecting four critical situations, from a list of 20 IF statements, and linking each critical situation with a 
goal-directed response, from a list of 20 THEN statements. The participants in the control condition were asked only to select four 
critical situations, from the same list that was presented to the VHS condition. The VHS was found to generate a moderate-sized 
reduction in mobile phone use while driving; one month later, the VHS condition reported using a mobile phone less frequently, 
when their selected critical situations were encountered, than did the control condition (d = 0.41).

Given Elliott et al. (2021) is the only previous study to have tested the efficacy of a VHS at reducing drivers’ use of mobile phones, a 
replication is necessary (Open Science, 2015). In this study, we therefore aimed to replicate the findings of Elliott et al. (2021) by 
showing that a VHS, designed to encourage implementation intention formation, could decrease mobile phone use while driving. 
However, given Elliott et al.’s finding that the VHS generated a moderate-sized reduction in mobile phone use, it potentially illustrates 
that there is further scope to change behaviour. An additional aim of the present study, therefore, was to test an intervention designed 
to boost the efficacy of the VHS at generating reductions in mobile phone use while driving.

1 We acknowledge that Brown et al (2023) tested the extent to which an intervention containing a VHS component, based on Elliott et al.’s (2023) 
research, could reduce mobile phone use while driving. However, the intervention also contained an educational component. Therefore, while the 
intervention was found to reduce drivers’ use of mobile phones, the effect of the VHS on this reduction could not be isolated.
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1.3. Boosting the efficacy of VHSs with an IMP reinforcement intervention

As stated above, VHSs ask people to form implementation intentions by making links between specified critical situations and goal- 
directed responses. Those links are encoded to memory and subsequently activated to help ensure the performance of a goal intended 
behaviour when the specified critical situations are encountered. Models of memory (e.g. Atkinson & Shiffrin, 1968; Baddeley et al., 
2020), postulate that information (e.g., mental links between specified critical situations and goal-directed responses) must be 
transferred from short-term or working memory, where it is stored temporarily (e.g., during the initial specification of an imple
mentation intention), to long-term memory, where it is stored more indefinitely, enabling its later use (e.g., the activation of the mental 
links between the specified critical situations and goal-directed responses when the specified critical situations are encountered). 
Importantly, with respect to the present study, mental rehearsal is required to facilitate the successful encoding of information to long- 
term memory (e.g. Atkinson & Shiffrin, 1968; Craik & Lockhart, 1972).

Research has distinguished between two types of mental rehearsal: articulatory rehearsal and elaborative rehearsal. Articulatory 
rehearsal involves repeating information in its original form (e.g., re-reading an implementation intention that has been specified 
previously, with the assistance of a VHS). It is passive and reflects shallow processing, designed to enable information to be retained in 
short-term or working memory until it is no longer needed (e.g., Baddeley, 2012; Logie, 2011). Elaborative rehearsal involves linking 
new information to information that has already been learned (e.g., re-specifying, anew, an implementation intention that has been 
specified previously). It is active and reflects deep processing, which is necessary for transferring information to long-term memory (e. 
g., Anderson & Reder, 1979; Craik & Lockhart, 1972).

Although evidence from the literature on memory shows that articulatory rehearsal does not improve memory performance, it 
shows that elaborative rehearsal does (e.g., Craik & Tulving, 1975; Peterson & Peterson, 1959). In addition, despite the findings from 
the literature on memory, a recent meta-analysis of k = 642 tests of implementation intention interventions has shown that studies in 
which participants were asked to repeat (e.g., read) their stated implementation intentions (articulatory rehearsal) were associated 
with a greater degree of behaviour-change than were studies in which participants were not asked to repeat their stated imple
mentation intentions (Sheeran et al., 2025). The authors of this meta-analysis concluded that rehearsing an implementation intention 
may lead to improvement in behaviour-change by increasing the accessibility of the specified critical situations and the strength of the 
link between those critical situations and the specified goal-directed responses. However, direct evidence from a single study is 
required. Indeed, while participants in some previous studies (e.g., O’Connor et al., 2017) have been asked to read their stated 
implementation intentions (articulatory rehearsal) or re-specify them anew, after initial specification (elaborative rehearsal), no 
previous studies have tested whether that boosts the efficacy of implementation intention interventions (i.e., generates more 
behaviour-change than a VHS on its own). In this study, we therefore tested whether an implementation intention reinforcement 
intervention, encouraging both articulatory and elaborative rehearsal, could boost the efficacy of a VHS at reducing mobile phone use 
while driving.

1.4. The present study

In this study, we aimed to replicate Elliott et al.’s (2021) findings, showing that a VHS, designed to help drivers form imple
mentation intentions, could reduce mobile phone use while driving. We also aimed to test the extent to which an implementation 
intention reinforcement intervention, encouraging both articulatory and elaborative rehearsal, could boost the efficacy of Elliott 
et al.’s (2021) VHS. The participants were randomly assigned to receive either Elliott et al’s (2021) VHS only (VHS only condition), 
Elliott et al.’s VHS supplemented with an implementation intention reinforcement intervention (VHS + IMP reinforcement condition) 
or a control intervention (control condition). In line with Elliott et al., we tested the effects of the interventions on the frequency of 
mobile phone use while driving over a one-month period. It was hypothesised that, one-month post-intervention: 

Hypothesis 1. Drivers randomised to the VHS only condition would report using a mobile phone less often while driving than would drivers in 
the control condition.

Hypothesis 2. Drivers randomised to the VHS + IMP reinforcement condition would report using a mobile phone less often while driving than 
would drivers in the VHS only condition.

2. Method

The method was in accordance with the pre-registration on the Open Science Framework (https://osf.io/g7aru).
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2.1. The participants

The sample comprised N = 436 drivers. An a priori power analysis showed that N = 432 was needed to detect an effect size of f =
0.15, with power = 0.80 (Cohen, 1992) and α = 0.05. The final sample therefore provided the analyses with sufficient power to test the 
stated hypotheses. The mean age of the final sample was 28.60 years old (SD = 13.85; range = 17 to 84 years old) and 24 % was male. 
The mean number of years that the participants had held a full UK driving licence was 9.37 years (SD = 12.70; range 0.10 to 64 years). 
The mean weekly mileage was 111.74 miles (SD = 133.41; range 3 to 1200 miles).2

2.2. Design & Procedure

A randomised-controlled design was used with pre- and post-intervention outcome measures separated by a month. The partici
pants were recruited using advertisements on social media (Facebook and X) and notices that were sent to students across a range of 
disciplines (Psychology, Computing Sciences and Education) at a large University in Scotland. The advertisements stated that the study 
was a general-purpose investigation into attitudes and mobile phone use while driving and that participants needed to be at least 17 
years old, hold a full UK driving licence and drive at least once a week. Volunteers who met the eligibility criteria were sent a link to an 
online, pre-intervention questionnaire. Participants sampled from the University received a course credit in return for their 
participation.3

At the start of the pre-intervention questionnaire, the participants were told that ‘driving while using a mobile phone’ meant 
physically touching a mobile phone for any purpose while driving. After an example to help them complete the questionnaire, the 
participants were presented with a series of questionnaire items to measure their demography (age, sex, number of years licenced to 
drive and weekly mileage). They were then presented with a series of items to measure the frequency of mobile phone usage while 
driving over the last month (behaviour), and their goal intentions to use a mobile phone while driving. Following Elliott et al. (2021), a 
series of items to measure the key determinants of goal intentions, as posited by the reasoned action approach model (Fishbein & Ajzen, 
2010), were also included. These items measured attitudes (positive or negative evaluations), subjective norms (perceived social 
pressure) and perceived behavioural control (perceived ability and opportunity) with respect to using a mobile phone while driving 
over the next month. In line with the pre-registration published on the Open Science Framework, these measures were used as the 
outcome variables in the subsequently presented, planned analyses. The participants were also presented with items to measure their 
memory ability. In line with the pre-registration, this enabled exploratory analyses to determine whether any intervention effects (i.e., 
differences between conditions at post-intervention) were sensitive to individual differences. Memory ability was selected because an 
implementation intention needs to be successfully stored in memory in order for it to be able to exert an influence on behaviour, and 
memory ability dictates the extent to which information (e.g., implementation intentions) is stored in memory (Paterson, 2024). In line 
with standard procedures to minimise consistency (e.g., Budd, 1987) and response set (e.g., Coolican, 2004) biases, the behaviour, goal 
intention, attitude, subjective norm and perceived behavioural control items were presented in a pseudo random order with the 
response scales reversed for approximately half the items. Each item was presented on a different screen within the online ques
tionnaire. The participants moved to the subsequent items by clicking a “NEXT” button at the bottom of each screen.

After the participants completed the questionnaire items, they were allocated at random by the online questionnaire to one of three 
conditions: the VHS only condition, where they completed Elliott et al.’s (2021) VHS; VHS + IMP reinforcement condition, where they 
completed Elliott et al.’s (2021) VHS and the implementation intention reinforcement intervention that involved both articulatory and 
elaborative rehearsal of their specified implementation intentions; or a control condition, where they completed a control intervention.

After completing one of the interventions, the participants were thanked for their time and told that they would be contacted by 
email in one month with a link to a follow-up, post-intervention questionnaire. This second online questionnaire contained the same 
items as the pre-intervention questionnaire to measure the outcome variables: frequency of mobile phone use over the last month, goal 
intentions, attitudes, subjective norms and perceived behavioural control. After completing these items, the participants were directed 
to a debriefing sheet and thanked for their time.

Both the pre- and post-intervention questionnaires were designed and administered using Qualtrics Survey Design and Adminis
tration Software. The pre- and post-intervention data were matched using the primary email addresses that were provided by the 
participants in both questionnaires. Once the pre- and post-intervention data were matched, the email address information were 
deleted permanently, making the data anonymous. As shown in Fig. 1, 824 drivers completed a pre-intervention questionnaire and one 
of the interventions. Of these drivers, 436 (53 %) completed a post-intervention questionnaire (n = 153 in the VHS only condition; n =

2 The demographic profile of this sample was very similar to the one used in Elliott et al. (2021). The descriptive statistics for the outcome 
measures (see Table 2) were also similar to those reported by Elliott et al. (see Elliott et al., 2021 for the descriptive statistics in that study). We 
return to this issue in the discussion. Also note that, due to the sex imbalance reported in the main text, with 24% of the sample comprising males, 
we re-ran the analyses in this article with sex as a covariate. This made no difference to the findings. There were still no differences between the 
conditions on the study measures.

3 The non-students did not receive an incentive for their participation. The proportion of students vs non-students did not differ between the VHS 
only (61% students; n = 93), VHS+IMP reinforcement (65% students; n = 86), and control (60% students; n = 90) conditions, χ2(df=2) = 1.00, p =
0.606. The proportion of students vs non-students did not differ between the study dropouts (64% students; n = 249) and completers (62% students; 
n = 269), χ2(df=1) = 0.54, p = 0.462. The findings reported in this paper did not differ when the students and non-students were analysed 
separately; there were still no differences between the conditions, consistent with the findings for the full sample, reported in the results section.
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132 in the VHS + IMP reinforcement condition; and n = 151 in the control condition). The study was granted ethical approval by the 
research ethics committee of the first author’s University department.

2.3. Interventions

2.3.1. The VHS
The VHS contained a series of drop-down lists comprising 20 critical situations presented as IF statements (e.g., if I am tempted to 

use my mobile phone while driving because someone important is calling to speak with me) and 20 goal-directed responses presented 
as THEN statements (e.g., then I will remind myself that I have good self-control when I do not use my mobile phone while driving). 
The participants in the VHS only and VHS + IMP reinforcement conditions were asked to specify an implementation intention by 
selecting, from the first dropdown list, a critical situation (IF statement) that they felt would tempt them the most to use a mobile phone 
while driving over the next month and linking that critical situation with a goal-directed response (THEN statement) from the next 
dropdown list. After specifying the implementation intention, the participants clicked on a “NEXT” button at the bottom of the screen. 
The participants completed this task four times in total, meaning that they were asked to form four implementation intentions, in line 
with previous studies on driver behaviour (e.g., Brewster et al., 2015; Brewster et al., 2016; Elliott et al., 2021).

2.3.2. The implementation intention reinforcement intervention
The implementation intention reinforcement intervention was the same as the VHS, except that it contained an instruction to the 

participants in the VHS + IMP reinforcement condition to additionally re-read and re-specify each implementation intention, after 
initial specification. Specifically, the participants in the VHS + IMP reinforcement condition were instructed to read each of their 
specified implementation intentions three times, immediately after forming them with the VHS. This was designed to promote 
articulatory rehearsal through repetition of the initially specified implementation intentions. After being asked to specify each 
implementation intention in the VHS, and read it three times, the participants clicked on a “NEXT” button, which took them to a screen 
where they were, again, presented with the full list of 20 critical situations and 20 goal-directed responses. On that screen, they were 
asked to select the critical situation and goal directed response that they had just specified in the VHS. This re-specification task was 
designed to promote elaborative rehearsal though deep processing of the critical situation and the linked goal-directed response via 
their connection to previous knowledge (i.e., the previously stated implementation intention in the VHS).

Fig. 1. Flow chart of participants through the Study.
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2.3.3. The control intervention
The control intervention comprised the same 20 critical situations and 20 goal-directed responses as the VHS. It instructed the 

participants to select four critical situations, which they felt would tempt drivers to use their mobile phones whilst driving. Then, as a 
separate task, it instructed the participants to select four goal-directed responses, which they felt would comprise useful strategies for 
helping drivers avoid using their mobile phone while driving. The control intervention therefore comprised the same components as 
the VHS but it did not instruct the participants in the control condition to link critical situations with goal-directed responses (i.e., form 
implementation intentions).

2.4. Measures

2.4.1. Frequency of mobile phone use (behaviour)
At both pre- and post-intervention, the participants were asked: ‘How often, over the LAST month, did you find yourself using a 

mobile phone while driving, even for a very short amount of time, in the following situations?’ The 20 critical situations from both the 
implementation intention and control interventions were presented. For each situation, the participants indicated their response using 
a 9-point scale from never (scored 1) to often (scored 9). The arithmetic mean of the items that corresponded to each participant’s four 
selected critical situations was used as the final measure of mobile phone use at both pre- (α = 0.80) and post- (α = 0.81) intervention.

2.4.2. Goal intentions to use a mobile phone while driving
The participants were asked to respond to five items to measure their goal intentions to use a mobile phone while driving generally, 

at both pre- and post-intervention (e.g., ‘To what extent do you intend to use a mobile phone while driving, even for a short amount of 
time, over the NEXT month?’) using 9-point scales (e.g. no extent at all [scored 1] to a great extent [scored 9]). The arithmetic mean of 
the five items was used as the final measure of goal intention to use a mobile phone while driving at both pre- (α = 0.92) and post- (α =
0.92) intervention.

2.4.3. Attitudes towards mobile phone use while driving
At both pre- and post-intervention, the participants were presented with the sentence stem: “For me, using a mobile phone while 

driving, even for a short amount of time, over the NEXT month would be…”. They completed this sentence stem using eight bi-polar 
semantic differential scales, scored from 1 to 9. The eight items, together, tapped both the instrumental (e.g., extremely harmful [scored 
1] to extremely beneficial [scored 9]) and affective (e.g., extremely unenjoyable [scored 1] to extremely enjoyable [scored 9]) components 
of attitude (see Fishbein & Ajzen, 2010). The arithmetic mean of the eight items was used as the final measure of attitudes towards 
mobile phone use while driving at both pre- (α = 0.91) and post- (α = 0.90) intervention.

2.4.4. Subjective norms
Subjective norms were measured at both pre- and post-intervention with five items. Together, the items tapped both the injunctive 

(e.g., “People important to me will probably think that I should use a mobile phone while driving over the NEXT month” definitely false 
[scored 1] to definitely true [scored 9]) and descriptive (e.g., “How often do you think other people, who you know, will use a mobile 
phone while driving over the NEXT month?” not at all [scored 1] to very often [scored 9]) components of subjective norms (see Fishbein 
& Ajzen, 2010). The arithmetic mean of the five items was used as the final measure of subjective norms at both pre- (α = 0.75) and 
post- (α = 0.79) intervention.

2.4.5. Perceived behavioural control
Perceived behavioural control was measured at both pre- and post-intervention with five items. The items tapped both the capacity 

(e.g., “I believe I have the ability to avoid using a mobile phone while driving over the NEXT month”) and autonomy (e.g., “I have 
complete control over whether or not I will use a mobile phone while driving over the next month”) components of perceived 
behavioural control (see Fishbein & Ajzen, 2010). The participants responded to each item using a 9-point scale (e.g., strongly disagree 
[scored 1] to strongly agree [scored 9]). The arithmetic mean of the five items was used as the final measure of perceived behavioural 
control at both pre- (α = 0.56) and post- (α = 0.66) intervention.

2.4.6. Memory ability
The Prospective and Retrospective Memory Questionnaire scale (PRMQ; Smith et al., 2000) was used to measure the participants’ 

memory ability at pre-intervention. The PRMQ is one of the key measures in the literature on human memory. It measures the extent to 
which people make everyday errors in prospective (remembering to do something in the future) and retrospective memory 
(remembering information from the past). This scale comprises 16 items. Eight items measure errors in prospective memory (e.g., “Do 
you decide to do something in a few minutes’ time and then forget to do it?”). Eight items measure errors in retrospective memory (e.g., 
“Do you fail to recognise a place you have visited before?”). Responses to each item are measured using a 5-point scale (never [scored 1] 
to very often [scored 5]). For the sake of interpretative ease, the items were reverse scored so that higher scores represented greater 
ability in prospective and retrospective memory rather than errors in memory (e.g., Paterson, 2024). The mean of the eight prospective 
memory items was used as the final measure of prospective memory ability (α = 0.87). The mean of the eight retrospective memory 
items was used as the final measure of retrospective memory ability (α = 0.85).
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3. Results

The data were analysed in accordance with the pre-registration on the Open Science Framework (https://osf.io/g7aru).

3.1. Preliminary analyses

3.1.1. Tests of attrition and randomisation to conditions
A number of tests were conducted to test whether there were any detectable pre-intervention differences between the participants 

who completed the study (n = 436) and those who dropped out at the post-intervention stage (n = 388), and between the conditions. 
First, a series of two-way ANOVAs was conducted. The dependent variables were the pre-intervention outcomes measures of behaviour 
(ANOVA 1), goal intention (ANOVA 2) attitude (ANOVA 3), subjective norm (ANOVA 4) perceived behavioural control (ANOVA 5), 
and prospective and retrospective memory (ANOVAs 6 and 7, respectively), the demographic measures of age (ANOVA 8), mileage 
(ANOVA 9) and years licenced to drive (ANOVA 10). The independent variables in each analysis were attrition (0 = study dropouts; 1 
= study completers) and condition (0 = control; 1 = VHS only and 2 = VHS + IMP reinforcement). Chi-Square analyses were also 
carried out comparing attrition × sex (Chi-Square 1), condition × sex (Chi Square 2).

As Table 1 shows, there were no detectable differences between the study dropouts and completers, nor between the conditions on 
the outcome measures or the demographic measures of age, mileage and years licensed to drive. The table also shows that there were 
also no interactions between attrition and condition in these analyses. The Chi-Square analyses further showed that there were no sex 
differences between the study dropouts and completers, χ2(df = 1) = 2.83, p = 0.093, or between the conditions, χ2(df = 2) = 1.32, p =
0.517. It was therefore concluded that attrition did not bias the sample and the conditions were equivalent prior to intervention, 
meaning that randomisation to the conditions was successful.

3.1.2. Descriptive statistics
Table 2 shows the means and standard deviations for all measures at both pre- and one month post-intervention. The sample re

ported: low-to-moderate usage of mobile phones while driving (i.e., the mean score on the measure of behaviour was between the 
bottom [score of 1] and the mid-point [score of 5] of the response scale); negative goal intentions and attitudes towards using a mobile 
phone while driving (means lower than the scale mid-points [5]); moderate amounts of perceived social pressure (subjective norm) to 
use a mobile phone while driving (means around the scale mid-point [5]); moderate-to-high levels of perceived behavioural control to 
avoid using a mobile phone while driving (means between the middle [5] and upper [9] end of the scale); and moderate levels of both 
prospective and retrospective memory ability (means around the scale mid-points [3]).

3.2. Planned analysis

3.2.1. Testing the effects of the interventions on mobile phone use while driving
The hypotheses were tested using a between-subjects analysis of covariance (ANCOVA). The dependent variable was the post- 

intervention measure of mobile phone use while driving. The independent variable was condition (coded as 0 = control; 1 = VHS 
only; 2 = VHS + IMP reinforcement, in line with the hypotheses). The covariate was the pre-intervention measure of mobile phone use 
while driving. There was no detectable differences between the conditions on the post-intervention measure of mobile phone use, F(df 
= 2, 433) = 0.10, p = 0.909, Cohen’s f = 0.01. Therefore, neither hypothesis 1 (drivers randomised to the VHS only condition would 
report using a mobile phone less often while driving than would drivers in the control condition) nor hypothesis 2 (drivers randomised 
to the VHS + IMP reinforcement condition would report using a mobile phone less often while driving than would drivers in the VHS 
only condition) were supported.4

3.3. Exploratory analyses

3.3.1. Testing the effects of the interventions on the other outcome measures
Following Elliott et al. (2021), we also ran a series of ANCOVAs to test the differences between the conditions on the post- 

intervention measures of goal intentions (ANCOVA 1), attitudes (ANCOVA 2), subjective norms (ANCOVA 3) and perceived behav
ioural control (ANCOVA 4). The independent variable in each analysis was condition (0 = control; 1 = VHS only; 2 = VHS + IMP 
reinforcement). The covariates were the pre-intervention measures of goal intentions (ANCOVA 1), attitudes (ANCOVA 2), subjective 
norms (ANCOVA 3) and perceived behavioural control (ANCOVA 4). The results showed no detectable differences between the 
conditions on any measure: F(df = 2, 433) = 1.38, p = 0.253, Cohen’s f = 0.05 for goal intentions; F(df = 2, 433) = 1.53, p = 0.217, 
Cohen’s f = 0.07 for attitudes; F(df = 2, 433) = 0.29, p = 0.752, Cohen’s f = 0.03 for subjective norms; and F(df = 2, 433) = 0.01, p =
0.993, Cohen’s f = 0.01 for perceived behavioural control.

4 Note that an ANOVA (same as the ANCOVA reported in the main text but with the covariate removed) returned the same finding. A reviewer of 
this manuscript opined that memory ability should be included as a control in the analyses. Including memory ability as a covariate in the ANCOVA 
testing the differences between conditions on mobile phone use while driving made no difference to the finding. It also made no difference to the 
findings of the ANCOVAs testing the differences between the conditions on the other post-intervention measures (see section 3.3.1).
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3.3.2. Testing Potential Moderator effects
Given there were no effects of the VHS or implementation intention reinforcement intervention on mobile phone use while driving, 

we carried out a moderated regression analysis to explore whether there were any statistically significant effects of condition by the 
other measured variables within the dataset. The dependent variable was the post-intervention measure of mobile phone use while 
driving. Condition was dummy coded as both 0 = control and 1 = VHS only and VHS + IMP reinforcement, and 0 = control and VHS 
only and 1 = VHS + IMP reinforcement. These two dummy coded condition variables were used as independent variables in the 
regression. The other independent variables were the pre-intervention measures (goal intention, attitude, subjective norm perceived 
behavioural control, prospective memory and retrospective memory) and the interactions between each dummy coded condition 
variable and the pre-intervention measures. We also included a measure of the time it took the participants to complete the pre- 
intervention questionnaire, as this information was recorded by the online software. In line with standard procedures (see Aiken & 
West, 1991), the pre-intervention measures were mean centred prior to the computation of their interactions with the dummy coded 
condition variables.

In the multiple regression, the first dummy coded condition variable enabled us to explore whether there was any evidence that the 
VHS decreased mobile phone use while driving but only at certain levels of the other measured variables (e.g., high levels of pro
spective and retrospective memory). The second dummy coded condition variable enabled us to explore whether there was any ev
idence that the implementation intention reinforcement intervention decreased mobile phone use while driving but only at certain 
levels of the other measured variables. The measures of goal intention, attitude, subjective norm and perceived behavioural control 
allowed us to explore whether there were any effects of the VHS and implementation intention reinforcement intervention by 
motivational levels (e.g., Elliott & Armitage, 2006; Paterson et al., 2023; Sheeran et al., 2005). The measures of prospective and 
retrospective memory allowed us to explore whether there were any effects of the VHS and IMP reinforcement by memory ability (e.g., 
Elliott et al., 2025; Paterson, 2024). The time it took the participants to complete the pre-intervention questionnaire, and their 
allocated intervention (VHS, VHS + IMP reinforcement or control intervention) served as a proxy for satisficing (e.g., Malhotra, 2008; 
Simon, 1956). This allowed us to gauge the extent to which the deployment of careful cognitive consideration may have influenced the 
efficacy of the VHS and implementation intention reinforcement interventions.

As shown in Table 3, only goal intention emerged as a significant independent predictor of mobile phone use while driving. 

Table 1 
Two-way ANOVAs testing the differences between study completers and dropouts (i.e., test of attrition) and between the conditions (i.e., test of 
randomisation to conditions) on the pre-intervention measures of behaviour, goal intention, attitude, subjective norm, perceived behavioural control, 
and prospective and retrospective memory, and the demographic measures of age, weekly mileage and years licensed to drive.

Measure Attrition Condition Attrition × Condition

F (df = 1, 818) p Cohen’s d F (df = 2,818) p Cohen’s f F (df = 2, 818) p Cohen’s f

Behaviour 0.35 0.556 0.04 0.48 0.621 0.03 2.35 0.096 0.07
Goal Intention 0.01 0.925 0.01 0.37 0.688 0.03 0.33 0.721 0.03
Attitude 0.34 0.559 0.04 0.01 0.988 0.01 0.62 0.538 0.04
Subjective Norm 2,83 0.093 0.12 0.15 0.862 0.02 0.80 0.449 0.04
Perceived behavioral Control 1.10 0.296 0.07 0.52 0.596 0.04 1.15 0.318 0.05
Prospective Memory 2.22 0.119 0.11 0.37 0.690 0.03 0.66 0.515 0.04
Retrospective Memory 2.26 0.134 0.10 0.72 0.490 0.04 1.30 0.272 0.06
Age 3.04 0.082 0.12 0.40 0.669 0.03 1.56 0.211 0.06
Weekly Mileage 1.19 0.276 0.08 0.43 0.650 0.03 1.98 0.139 0.07
Years Licensed to Drive 1.67 0.196 0.09 0.01 0.990 0.01 1.47 0.231 0.06

Table 2 
Means (Ms) and standard deviations (SDs) by condition.

Measure Ms (SDs)

Control condition 
(n = 151)

VHS only condition 
(n = 153)

VHS + IMP Reinforcement condition 
(n = 132)

Total 
(n = 436)

Pre-intervention
Behaviour 3.44 (2.30) 3.44 (2.33) 3.85 (2.34) 3.56 (2.33)
Goal Intention 2.90 (2.15) 2.71 (1.90) 2.98 (1.94) 2.86 (2.00)
Attitude 2.68 (1.67) 2.64 (1.65) 2.77 (1.58) 2.70 (1.63)
Subjective Norm 4.38 (1.14) 4.50 (1.15) 4.54 (1.13) 4.47 (1.14)
Perceived Behavioural Control 7.69 (1.27) 7.58 (1.31) 7.82 (1.29) 7.69 (1.29)
Prospective Memory 3.09 (0.71) 3.01 (0.83) 3.04 (0.68) 3.05 (0.74)
Retrospective Memory 3.35 (0.69) 3.29 (0.79) 3.30 (0.68) 3.32 (0.72)

Post-intervention
Behaviour 3.16 (2.10) 3.10 (2.19) 3.41 (2.29) 3.22 (2.19)
Goal Intention 3.04 (2.13) 2.76 (1.93) 2.86 (1.83) 2.89 (1.97)
Attitude 2.89 (1.66) 2.62 (1.50) 2.87 (1.72) 2.79 (1.63)
Subjective Norm 4.34 (1.20) 4.44 (1.18) 4.39 (1.25) 4.39 (1.21)
Perceived Behavioural Control 7.64 (1.43) 7.58 (1.41) 7.74 (1.32) 7.65 (1.39)
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Consistent with many studies of the motivational determinants of behaviour, the frequency of mobile phone use increased with goal 
intentions (e.g., Eren & Gauld, 2022; Murphy et al., 2020). None of the interactions were statistically significant. Therefore, there was 
no evidence that the VHS or the implementation intention reinforcement intervention reduced mobile phone usage while driving at 
any level of motivation or memory ability.

3.3.3. Exploring the potential impact of sufficient memory encoding on intervention effectiveness
We also explored whether the null results may have been due to the participants not sufficiently encoding their specified imple

mentation intentions to memory. In other words, if implementation intentions had not been encoded to memory, then they could not 
have been activated to promote behaviour-change when the participants encountered their specified critical situations over the 
following month, whilst driving. Upon eyeballing the data, it was noticed that many of the critical situations and goal-directed re
sponses that the participants in the VHS + IMP reinforcement condition selected when re-specifying their implementation intention (i. 
e., when completing the implementation intention reinforcement intervention) did not match the critical situations and goal-directed 
responses that they originally specified when asked to for their implementation intentions (i.e., when using the VHS). We therefore 
calculated the number of specified implementation intention components (i.e., critical situations and goal-directed responses) that 
each participant in the VHS + IMP reinforcement condition re-specified correctly (i.e., the number of critical situations and goal- 
directed responses specified in the implementation intention reinforcement intervention that matched the ones selected previously, 
from the VHS). This returned a scale with scores ranging from 0 (no critical situations or goal-directed responses re-specified correctly) 
to 8 (all critical situations and goal-directed responses re-specified correctly).

Table 3 
Multiple regression predicting post-intervention behaviour from dummy coded condition, the pre-intervention motivational (goal intention, attitude, 
subjective norm, perceived behavioural control) and memory (prospective and retrospective memory) measures, time to complete the questionnaire, 
and the interactions between each dummy coded condition by the motivational and memory measures.

Measure R2 F p β t p

Condition Dummy Coded 1 (0=CONT; 1 = VHS and VHS + IMP Reinforcement) 0.49 17.20 <0.001 0.01 0.18 0.858
Condition Dummy Coded 2 (0=CONT and VHS only; 1 = VHS + IMP Reinforcement) ​ ​ ​ 0.02 0.38 0.704
Goal Intention ​ ​ ​ 0.60 6.94 <0.001
Attitude ​ ​ ​ 0.03 0.36 0.719
Subjective Norm ​ ​ ​ 0.13 1.85 0.065
Perceived Behavioural Control ​ ​ ​ − 0.02 − 0.23 0.816
Prospective Memory ​ ​ ​ − 0.08 − 0.82 0.412
Retrospective Memory ​ ​ ​ 0.08 0.79 0.430
Time to Complete Questionnaire ​ ​ ​ 0.01 0.28 0.783
Condition Dummy Coded 1 × Goal Intention ​ ​ ​ 0.03 0.34 0.733
Condition Dummy Coded 1 × Attitude ​ ​ ​ − 0.05 − 0.50 0.619
Condition Dummy Coded 1 × Subjective Norm ​ ​ ​ − 0.06 − 0.69 0.489
Condition Dummy Coded 1 × Perceived Behavioural Control ​ ​ ​ 0.00 0.01 0.992
Condition Dummy Coded 1 × Prospective Memory ​ ​ ​ − 0.12 − 0.97 0.334
Condition Dummy Coded 1 × Retrospective Memory ​ ​ ​ 0.07 0.54 0.590
Condition Dummy Coded 1 × Time to Complete Questionnaire ​ ​ ​ − 0.02 − 0.50 0.618
Condition Dummy Coded 2 × Goal Intention ​ ​ ​ − 0.02 − 0.22 0.829
Condition Dummy Coded 2 × Attitude ​ ​ ​ − 0.02 0.51 0.611
Condition Dummy Coded 2 × Subjective Norm ​ ​ ​ 0.03 − 0.23 0.821
Condition Dummy Coded 2 × Perceived Behavioural Control ​ ​ ​ − 0.03 − 0.56 0.573
Condition Dummy Coded 2 × Prospective Memory ​ ​ ​ 0.12 1.49 0.136
Condition Dummy Coded 2 × Retrospective Memory ​ ​ ​ − 0.11 1.43 0.153
Condition Dummy Coded 2 × Time to Complete Questionnaire ​ ​ ​ − 0.01 − 0.08 0.937
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Fig. 2. Number of critical situations and goal-directed responses specified from the VHS that were recalled correctly in the implementation 
intention reinforcement intervention.
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As can be seen in Fig. 2, less than half of the participants in the VHS + IMP reinforcement condition (46 %, n = 60) correctly re- 
specified all 8 of their previously selected implementation intention components. A third (33 %, n = 43) correctly re-specified fewer 
than half (i.e., fewer than 4) of their previously selected implementation intention components and 15 % (n = 20) did not correctly re- 
specify any of their previously implementation intention components. Therefore, there was evidence indicating that many participants 
did not sufficiently encode their implementation intentions to memory.

Next, we ran a multiple regression to explore the possible impact that sufficient implementation intention encoding may have had 
on the frequency of mobile phone use while driving from pre-to-post intervention. The dependent variable was the post-intervention 
measure of mobile phone use while driving. The independent variables were the pre-intervention measure of mobile phone use and the 
number of implementation intention components re-specified correctly.

As shown in Table 4, the number of implementation intention components re-specified correctly was a statistically significant 
predictor in the regression model. The standardised regression weight was negative, meaning that mobile phone use while driving 
reduced from pre- to post-intervention with the number of implementation intention components that were correctly re-specified.

3.3.4. Identifying predictors of sufficient implementation intention encoding
Finally, to explore possible reasons for why some participants may have encoded fewer implementation intention components to 

memory than others, we ran another multiple regression predicting the number of implementation intention components re-specified 
correctly in the IMP reinforcement condition from our measured variables. The dependent variable was the number of implementation 
intention components re-specified correctly. The independent variables were the measures of goal intention, attitude, subjective norm, 
perceived behavioural control, prospective memory and retrospective memory. We also included time to complete the pre- 
intervention questionnaire as a proxy for satisficing.

As shown in Table 5, time to complete the questionnaire was a significant predictor of the number of implementation intention 
components re-specified correctly. The standardised regression weight was positive, meaning that the number of implementation 
intention components that were re-specified correctly decreased with the time it took the participants to complete the questionnaire.

4. Discussion

The aims of this study were to test whether a VHS, designed to encourage implementation intention formation, could decrease 
mobile phone use while driving and, for the first time, whether an implementation intention reinforcement intervention, encouraging 
both articulatory and elaborative rehearsal, could boost the efficacy of the VHS. It was hypothesised that drivers randomised to a VHS 
only condition would subsequently (one month post-intervention) report using a mobile phone less often while driving than would 
drivers in a control condition (hypothesis 1). It was also hypothesised that drivers randomised to a VHS + IMP reinforcement con
dition, encouraging them to both repeat and re-specify their VHS-formed implementation intentions, would subsequently (one month 
post-intervention) report using a mobile phone less often while driving than would drivers in both the VHS only and control conditions 
(hypothesis 2).

4.1. Evidence in Relation to the hypotheses and contextualisation within the evidence-base

Neither hypothesis was supported. The planned analysis of the data showed that there were no differences between the VHS only, 
VHS + IMP reinforcement and control conditions in the post-intervention measure of mobile phone use while driving. There were also 
no differences between the conditions on any other post-intervention measure: goal intention to use a mobile phone while driving, 
attitude, subjective norm, and perceived behavioural control. In addition, exploratory analyses revealed no evidence that condition 
interacted with any motivational construct (e.g., goal intention) or memory ability (e.g. prospective memory) in the prediction of the 
post-intervention behaviour measure. There was no evidence, therefore, that the VHS, on its own or supplemented with the imple
mentation intention reinforcement intervention, decreased drivers’ use of mobile phones over the one-month study period. With 
respect to the VHS, the findings are not consistent with previous published studies, which have shown that VHSs can generate 
behaviour-change in the context of driving (e.g., Brewster et al., 2015; Brewster et al., 2016) and other social behaviours (e.g., Arden & 
Armitage, 2012; Armitage, 2008; Armitage, 2015; Armitage & Arden, 2010; Armitage & Arden, 2012; Armitage et al., 2016; Paterson 
et al., 2023). In particular, the results are not consistent with Elliott et al.’s (2021) study, which showed that the current VHS did 
decrease drivers’ use of mobile phones. With respect to the findings for the implementation intention reinforcement intervention, the 
results are not consistent with the rationale outlined in the introduction that cognitive rehearsal (e.g., Atkinson & Shiffrin, 1968; Craik 
& Lockhart, 1972) results in stronger encoding of implementation intentions to memory, and therefore greater efficacy to generate 
behaviour-change.

Table 4 
Multiple regression predicting post-intervention behaviour from pre-intervention behaviour and the number of critical situations (CSs) and goal- 
directed responses (GDRs) re-specified correctly in the VHS + IMP reinforcement condition.

Measure R2 F p β t p

Pre-intervention Behaviour 0.67 132.10 <0.001 0.84 16.21 <0.001
Number of CSs and GDRs re-specified correctly ​ ​ ​ − 0.11 − 2.20 0.029
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4.2. Possible explanations for the results

Whilst reasons for null results are always difficult to identify, it is worth noting that the methodological characteristics of the 
present study are unlikely to have been responsible for the findings. First, the study was sufficiently powered. We achieved a sample 
size that was in line with the a-priori power analyses as specified in the pre-registration for this study on the Open Science Framework. 
Second, with the exception of the implementation intention reinforcement intervention, the present study used the same recruitment 
and testing procedures as Elliott et al. (2021). It is unsurprising, therefore, that the sample characteristics and the means on the 
outcome measures, prior to intervention, were very similar across both studies. Most notably, in both studies, the means for the pre- 
intervention behaviour measure were between 3 and 4, on scales ranging from 1 (never use a mobile phone while driving) to 9 (very 
often use a mobile phone while driving). As noted by Elliott et al. (2021), it is not uncommon for samples of drivers to report low levels 
of risky behaviours, on average (e.g., Elliott & Armitage, 2009; Nemme & White, 2010; Prat et al., 2015), meaning that there is limited 
scope for interventions (e.g., VHSs) to generate behaviour-change (e.g., reductions in mobile phone use). However, while it is the case 
that the present sample reported a low baseline level of mobile phone use while driving, that level was no lower than in Elliott et al.’s 
(2021) sample. It is difficult to argue, therefore, that the null results in this study were attributable to the sample not providing 
sufficient scope to detect behaviour-change following administration of the VHS and implementation intention reinforcement 
intervention.

A more plausible explanation for the null results is that many of the participants in this study did not sufficiently encode their 
specified implementation intentions to memory (i.e., when using the VHS). Therefore, when they subsequently encountered critical 
situations that tempted them to use a mobile phone while driving (i.e., while driving in the month following the completion of the 
VHS), they had no implementation intentions stored in memory that could be activated from memory to help them manage those 
situations. Two strands of evidence from the exploratory analyses of the VHS + IMP reinforcement condition provide support for this 
contention. First, over half of the participants in this condition were unable to correctly re-specify all of the critical situations and goal- 
directed responses that comprised their VHS-formed implementation intentions. In addition, over a third were unable to correctly re- 
specify half of their previously specified implementation intention components. Second, the number of implementation intention 
components correctly re-specified by the participants in the VHS + IMP reinforcement condition predicted a reduction in mobile phone 
use while driving from pre- to post-intervention. Thus, while there was no evidence that the VHS decreased mobile phone use while 
driving across the sample, on average (i.e., no differences between conditions in the post-intervention behaviour measure), there was 
evidence to suggest that the VHS decreased the frequency of mobile phone use for the participants who successfully encoded their 
implementation intentions to memory. Given this evidence came from an exploratory analysis of correlational data (i.e., the prediction 
of before-to-after reductions in reported mobile phone use while driving, within one condition) further research is required to provide 
a confirmatory analysis of experimental data (i.e., a test of whether the number of correctly re-specified critical situations and goal- 
directed responses can moderate differences in post-intervention behaviour between a VHS and control condition).

We acknowledge that poor memory ability is an alternative explanation for why many participants in the VHS + IMP reinforcement 
condition had difficulty re-specifying the components of their implementation intentions (i.e., re-specification difficulties could have 
been a result to problems associated with recalling their VHS-specified implementation intentions rather than problems associated 
with encoding them in the first place). However, there are four reasons as to why this explanation for the results is improbable. First, 
the participants in the VHS + IMP reinforcement condition were asked to re-specify the components of their implementation intentions 
immediately after initial specification in the VHS. The chances of memory decay over such a short period of time is unlikely (e.g., 
Peterson & Peterson, 1959). Second, memory difficulties are typically associated with ageing (e.g., Craik & McDowd, 1987), and the 
present sample was young (mean age = 28 years old). Third, the means on the measures of prospective and retrospective memory were 
at the scale-midpoints, indicating sufficient memory ability. Fourth, there were no interactions between condition and the measures of 
prospective and retrospective memory in the exploratory analysis predicting the post-intervention mobile phone use while driving, 
meaning there was no evidence that variations in memory ability levels could explain the lack of intervention efficacy.

Satisficing (e.g., Simon, 1956), leading to poor encoding of implementation intentions, seems the more plausible explanation for 
why many participants in the VHS + IMP reinforcement condition had difficulty re-specifying the components of their implementation 
intentions when they completed the IMP reinforcement intervention. Satisficing can be problematic in survey research (e.g., Malhotra, 
2008), especially with student samples that take part in return for course credits (e.g., Sears, 1986). Given that one of the main 
sampling sources in this study was a university, where students participated in return for course credits, it is possible that the VHS and 

Table 5 
Multiple regression predicting the number of critical situations and goal-directed responses re-specified correctly in the VHS + IMP reinforcement 
condition from the motivational (goal intention, attitude, subjective norm and perceived behavioural control) and memory (prospective and 
retrospective) measures, and time to complete the questionnaire.

Measure R2 F p β t p

Goal Intention 0.05 1.00 0.435 0.16 1.15 0.252
Attitude ​ ​ ​ − 0.01 − 0.09 0.928
Subjective Norm ​ ​ ​ − 0.03 − 0.24 0.809
Perceived Behavioural Control ​ ​ ​ 0.06 0.55 0.586
Prospective Memory ​ ​ ​ 0.05 0.32 0.751
Retrospective Memory ​ ​ ​ − 0.05 − 0.32 0.746
Time to complete the questionnaire ​ ​ ​ 0.19 2.10 0.038
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the implementation intention reinforcement intervention were completed without careful cognitive consideration. Instead, minimal 
effort may have been devoted to complete the interventions, meaning that implementation intentions were not encoded to memory. 
Indeed, the time it takes participants to complete a questionnaire is an established proxy for satisficing (e.g., Malhotra, 2008) and 
exploratory analyses showed that the time it took the participants in this study to complete the pre-intervention questionnaire, which 
contained the interventions, significantly predicted the number of implementation intention components that the participants re- 
specified correctly. Therefore, the IMP reinforcement intervention that was tested in this study, while originally designed to help 
boost the efficacy of the VHS, might be more appropriately employed in future research as a measure of adherence to VHS-based 
interventions.

4.3. Practical implications

While the findings from the explanatory analyses that were conducted in this study to test the stated hypotheses were null, the 
results from the exploratory analyses indicate that the procedures employed within the implementation intention reinforcement 
intervention (asking drivers to re-specify their implementation intentions, after initial VHS-completion) might usefully complement 
existing VHS-based programmes, which have been designed to reduce mobile phone use while driving (e.g., Brown et al., 2023). The 
methods deployed in the implementation intention reinforcement intervention could be easily embedded into existing programmes in 
order to measure intervention adherence. That information could be subsequently fed-back to users with a view to encouraging the 
necessary cognitive consideration prior re-completion of the VHS. Future research might usefully test the extent to which providing 
VHS-users with feedback on their adherence (versus levels of satisficing) improves subsequent re-completion of the VHS (i.e., the 
extent to which users can re-specify their implementation intentions) and subsequent behaviour-change (e.g., reductions in mobile 
phone use while driving).

4.4. Possible limitations

A possible limitation of this study is that self-reported measures of behaviour were used. Although self-reports are recognised as a 
valuable methodology in the social sciences (Spector, 1994), objective measures of behaviour are less susceptible to cognitive (e.g., 
Luchins, 1957), affective (e.g., Bower, 1992) and self-presentational biases (e.g.,Paulhus, 2002), which can lead to either under- or 
over-reporting of behaviour (e.g., Corbett, 2001). Most notably, objective behaviour measures are less vulnerable to satisficing. Future 
research employing objective measures of mobile phone use while driving might therefore be valuable. As noted by Elliott et al. (2021), 
driving simulators enable the collection of observed behaviour data under experimentally controlled conditions and therefore provide 
suitable tools for collecting measures of mobile phone use while driving that are compatible with the self-report measures employed in 
this study (i.e., behaviour in situations that are specified in participants’ implementation intentions).

4.5. Conclusions

This research did not provide evidence that a VHS, either on its own or supplemented with an implementation intention rein
forcement intervention could decrease drivers’ use of mobile phones while driving. The findings were not consistent with previous 
published research evidence. However, exploratory analyses showed that mobile phone use while driving reduced over the study 
period with the extent to which the participants could re-specify, correctly, their VHS-formed implementation intentions suggesting 
that the VHS may have reduced mobile phone use for drivers who adhered to the VHS instructions and encoded their implementation 
intentions to memory. The methods used in the current implementation intention reinforcement intervention could be implemented 
within existing VHS-based interventions to reduce mobile use while driving. Further research is needed to provide a confirmatory test 
of whether VHS adherence (i.e., the number of correctly re-specified VHS-formed implementation intentions) moderates the extent to 
which the current VHS can reduce mobile phone use while driving.
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Prat, F., Gras, M. E., Planes, M., González-Iglesias, B., & Sullman, M. J. M. (2015). Psychological predictors of texting while driving among university students. 

Transportation Research Part F, 34, 76–85. https://doi.org/10.1016/j.trf.2015.07.023
Sears, D. O. (1986). College students in the laboratory: Influences of a narrow data base on social psychology’s view of human nature. Journal of Personality and Social 

Psychology, 51, 515–530. https://doi.org/10.1037/0022-3514.51.3.515
Sheeran, P., Listrom, O., & Gollwitzer, P. M. (2025). The when and how of planning: Meta-analysis of the scope and components of implementation intentions in 642 

tests. European Review of Social Psychology, 36), 162–194. https://doi.org/10.1080/10463283.2024.2334563
Sheeran, P., Webb, T. L., & Gollwitzer, P. M. (2005). The interplay between goal intentions and implementation intentions. Personality and Social Psychology Bulletin, 

31(1), 87–98. https://doi.org/10.1177/0146167204271308
Simon, H. A. (1956). Rational choice and the structure of the environment. Psychological Review, 63(2), 129–138. https://doi.org/10.1037/h0042769
Smith, G., Della Sala, S., Logie, R. H., & Maylor, E. A. (2000). Prospective and retrospective memory in normal ageing and dementia: A questionnaire study. Memory, 8 

(5), 311–321. https://doi.org/10.1080/096582100500117735
Spector, P. E. (1994). Using self-report questionnaires in OB research: A comment on the use of a controversial method. Journal of Organizational Behavior, 15(5), 

385–392. http://www.jstor.org/stable/2488210.
Webb, T. L., & Sheeran, P. (2004). Identifying good opportunities to act: Implementation intentions and cue discrimination. European Journal of Social Psychology, 34, 

407–419. https://doi.org/10.1016/j.lindif.2020.101907

M.A. Elliott et al.                                                                                                                                                                                                      Transportation Research Part F: Psychology and Behaviour 115 (2025) 103339 

14 

https://doi.org/10.1016/S0065-2601(06)38002-1
https://10.1177/0963721411415340
https://10.1177/0963721411415340
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0180
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0180
https://doi.org/10.1093/poq/nfn050
https://doi.org/10.1136/bmj.38537.397512.55
https://doi.org/10.1016/j.aap.2019.105403
https://doi.org/10.1016/j.aap.2010.01.019
https://doi.org/10.1016/S2215-0366(17)30129-3
https://doi.org/10.1016/S2215-0366(17)30129-3
https://doi.org/10.1126/science.aac4716
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0210
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0210
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0220
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0220
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0225
http://refhub.elsevier.com/S1369-8478(25)00293-1/h0225
https://doi.org/10.1037/h0049234
https://doi.org/10.1037/h0049234
https://doi.org/10.1016/j.trf.2015.07.023
https://doi.org/10.1037/0022-3514.51.3.515
https://doi.org/10.1080/10463283.2024.2334563
https://doi.org/10.1177/0146167204271308
https://doi.org/10.1037/h0042769
https://doi.org/10.1080/096582100500117735
http://www.jstor.org/stable/2488210
https://doi.org/10.1016/j.lindif.2020.101907

	A randomised controlled trial testing the efficacy of a volitional help sheet supplemented with an implementation intention ...
	1 Introduction
	1.1 VHSs and implementation intentions
	1.2 Previous evidence in support of VHSs
	1.3 Boosting the efficacy of VHSs with an IMP reinforcement intervention
	1.4 The present study

	2 Method
	2.1 The participants
	2.2 Design & Procedure
	2.3 Interventions
	2.3.1 The VHS
	2.3.2 The implementation intention reinforcement intervention
	2.3.3 The control intervention

	2.4 Measures
	2.4.1 Frequency of mobile phone use (behaviour)
	2.4.2 Goal intentions to use a mobile phone while driving
	2.4.3 Attitudes towards mobile phone use while driving
	2.4.4 Subjective norms
	2.4.5 Perceived behavioural control
	2.4.6 Memory ability


	3 Results
	3.1 Preliminary analyses
	3.1.1 Tests of attrition and randomisation to conditions
	3.1.2 Descriptive statistics

	3.2 Planned analysis
	3.2.1 Testing the effects of the interventions on mobile phone use while driving

	3.3 Exploratory analyses
	3.3.1 Testing the effects of the interventions on the other outcome measures
	3.3.2 Testing Potential Moderator effects
	3.3.3 Exploring the potential impact of sufficient memory encoding on intervention effectiveness
	3.3.4 Identifying predictors of sufficient implementation intention encoding


	4 Discussion
	4.1 Evidence in Relation to the hypotheses and contextualisation within the evidence-base
	4.2 Possible explanations for the results
	4.3 Practical implications
	4.4 Possible limitations
	4.5 Conclusions

	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	References


