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Chapter 1: Introduction, summary of findings, and 
discussion 

Introduction

In the Netherlands adolescents from lower secondary education levels are more 
likely to engage in unhealthy risk behaviors than adolescents from higher ed-
ucation levels. Low educated adolescents also begin to do so at an earlier age 
(Schrijvers & Schuit, 2010). This includes underage alcohol abuse. For example, 
Dutch pre-vocational students who consumed alcohol during the past month 
were about five times more likely to be a binge drinker than students from 
pre-university schools (De Looze et al., 2014). Similarly, adolescents enrolled 
in pre-vocational schools and special education schools are found to be more 
likely than students from pre-university and senior general secondary education 
schools to engage in weekly heavy drinking (Kepper, Monshouwer, Van Dorsse-
laer, & Vollebergh, 2012). These statistics suggest that low educated students are 
more in need of prevention interventions than students from higher levels. 

The Dutch government perceives health education materials to be an important 
component of an overall prevention approach (Van Rijn, 2013). In the Dutch 
context these materials have been developed for the general population of sec-
ondary education students (Cuijpers, Jonkers, De Weert, & De Jong, 2002). 
However, low educated students generally possess less cognitive capacities than 
students from higher education levels, which is likely to influence the effec-
tiveness of health education materials negatively (Van Dijk & Tellegen, 2004). 
According to the limited capacity model of communication (Lang, 2000), the 
availability of fewer cognitive capacities may impact negatively on information 
encoding and storage processes. The encoding and storage process together de-
termine how information in health education materials is processed. Both pro-
cesses require the availability of sufficient cognitive capacities (Lang, 2000). This 
means that low educated students are likely to experience more difficulties with 
processing information (Hunt, 2005). Therefore, it is especially important for 
this target group that materials are developed in a way that facilitates informa-
tion processing in a most optimal manner. 

One factor that is suggested to influence information processing is the format 
in which information is presented (e.g., Green, 2008, Land, 2009). Three of-
ten-studied formats that may impact on the effectiveness of health education 
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materials for low educated students are the informational, narrative, and statisti-
cal formats (e.g., De Wit, Das, &Vet, 2008; McQueen, Kreuter, Kalesan, & Al-
caraz, 2011). The existing literature proposes various likely mechanisms of action 
for these formats that explain how these could increase the effectiveness of 
health education materials. However, their influence on the effects of health ed-
ucation materials have never been examined amongst low educated adolescents. 
Instead, most previous studies have focused on college students, who can be 
expected to have significantly more cognitive capacities (Hunt, 2005; Van Dijk 
& Tellegen, 2004). Due to the variation between these claims and a lack of re-
search amongst low educated adolescents, it remains unknown how presentation 
formats influence health education materials effectiveness within this group. The 
aim of this dissertation is therefore to examine how presentation formats can be 
used to make health education materials for low educated students as effective 
as possible. This will be done through the following research question:

What is the influence of presentation formats on the effectiveness of 
health education materials for low educated students?

The three types of presentation formats

Traditionally health education texts are presented in an informational format 
(Kreuter et al., 2007). This format presents facts and ideas that help to explain 
the core message of a text. Information unrelated to the core message of a text is 
typically excluded (Land, 2009). In health education materials for students from 
low education levels informative texts could be written as the example below:

When you drink alcohol, it makes you feel different. You can become 
happier. When drinking alcohol you also may dare more. Then you 
can start to do risky things. However, due to the alcohol, your control 
over your physical movements will decrease. This makes you more 
likely to fall down.

In contrast, narratives are cohesive stories describing a setting and episode from 
the perspective of one or more protagonists, often providing information about 
goals, plans, actions, and outcomes (Kopfman, Smith, Ah Yun, & Hodges, 
1998). In the context of health education materials, narratives describe the same 
consequences of drinking alcohol as would be provided in informational texts, 
but incorporate those in a story about one or more characters who experience 
the consequences. The narrative format can be applied in several ways, most of-
ten either as a replacement of informational text or in the form of a testimonial 
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added to illustrate an informational text (Kreuter et al., 2007). A narrative could 
for instance replace the example text of the informational format above in the 
following way:

Patrick, Lisa, and Angelo are sitting on a bench in the park. Pat-
rick brought some cans of beer and asks: “Who wants a beer?” Lisa 
responds: “I do!” She is curious. Angelo does not respond at all. He 
doesn’t want to drink alcohol. Lisa opens a can and takes a few sips. 
Patrick immediately finishes a whole can. Then he takes another one, 
and another one. He starts to feel different. The alcohol makes him 
feel happy. Patrick also dares to do more risky things. He climbs on 
one of the other benches and walks on the edge of the back. Due to 
the alcohol Patrick has less control over his movements. He loses his 
balance and falls on the ground. He stands up and says to the others: 
“Let’s go home.”

An example of a testimonial illustrating the informational text above would be:

Hi, my name is Wesley. Last week I went to a party where I drank 
beer. After a few beers I thought it was funny to climb on a shed. Due 
to the alcohol I felt really good and I walked on the edge of the roof. 
Then I stumbled and fell down of the roof. I fell really hard and my 
leg was very painful. In the hospital they told me my leg was broken. 
Now I will not be able to play football for months.

The third category is statistical evidence, or base-rate information as it is com-
monly referred to in literature. Statistical evidence summarizes quantitative 
information on a large number of cases and can be generalized across a popu-
lation. It is different from other presentation formats by providing insights into 
the likelihood that certain consequences will occur after drinking alcohol (Allen 
& Preiss, 1997). Statistical evidence is typically used in combination with one 
of the other presentation formats to support claims based on data from a large 
number of cases. Because low educated students may have difficulties under-
standing statistics, this could, for example, be applied in the following way:

Questions have been asked to 1000 students who occasionally drink 
alcohol. The questions concerned their experiences with alcohol. A 
number of them responded that they have been involved in an acci-
dent after consuming alcohol. This was most often because they acted 
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risky. They fell for example because they were not able to walk nor-
mally anymore. As a consequence, they often got hurt. The wounds 
they got were sometimes severe. Some had broken bones for example. 
Consequently, they could not play any sports for a long period.

The advantages of each presentation format

As I have mentioned above, while the informational format is most frequently 
used, alternatives could be applied in two ways: by replacing the informational 
format with the narrative format or by adding testimonials or statistical evidence 
to texts written in the informational format. The existing literature offers various 
claims about the advantages of one format over others, which I review next. 

When comparing the informational format with the narrative format, the de-
bate centers on their different effects on knowledge, and persuasion-related out-
come variables such as attitude. According to some accounts, informational texts 
could provide an advantage over narratives regarding their effects on knowledge, 
because narratives may have a seductive details effect that would reduce their 
effectiveness (Land, 2009; Land, Sanders, & Van den Bergh, 2008). The seduc-
tive details hypothesis suggests that narratives contain interesting but irrelevant 
details, such as information about characters. This information may distract the 
attention from important information and decrease the amount of important 
information that is remembered (Garner, Gillingham, & White, 1989; Mayer, 
2002), which is particularly relevant for the target group of this dissertation that 
has limited cognitive capacities (Hunt, 2005).

On the other hand, scholars have expressed strong beliefs about the superior-
ity of narratives over other formats, including the informational format (e.g., 
Kreuter et al., 2007; Murphy, Frank, Chatterjee, & Baezconde-Garbanati, 2013). 
Narratives are considered to increase understanding by making abstract concepts 
more concrete (Green, 2008). People are thought to be familiar and confortable 
with processing narratives, because storytelling is the primary way in which peo-
ple share social information and experiences. Most people do this since child-
hood without receiving any training or having special knowledge (Kreuter et al., 
2010). Moreover, narratives are suggested to allow for vicarious learning, which 
means that people can learn from examples in the narrative about how to per-
form a behavior and what its outcomes will be, without engaging in the behavior 
themselves. This way, they may come to believe they are also capable to perform 
a behavior (Bandura, 2001). Narratives are also suggested to trigger a state of 
engagement (often referred to as transportation) that cannot be established 
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through other presentation formats. In such a state, people are less inclined to 
engage in critical processing, making people more likely to be persuaded (Green 
& Brock, 2000). Finally, narratives trigger more affective responses, which may 
influence determinants of behavior like affective attitude and intention (Kop-
fman et al., 1998).

Regarding the possibility to add either testimonials or statistical evidence to 
informational texts, there are again claims in favor of both options. The potential 
advantages of using the narrative format have been discussed above and also 
apply to testimonials according to the literature (Kreuter et al., 2007). Statistical 
evidence may provide an advantage for persuasion by forming a strong argument 
that a behavior is very likely to result in particular outcomes. If the outcomes 
described are experienced by a considerable number of people, then it is suggest-
ed to be more difficult for individuals to deny that they could experience similar 
outcomes (Baesler & Burgoon, 1994). As such, they will be more likely to accept 
that the claims about possible consequences apply to themselves and to change 
their beliefs accordingly.

Aim of this dissertation

As stated in the introductory paragraph, the aim of this dissertation is to exam-
ine how presentation formats can be used to develop health education materials 
for low educated students that are as effective as possible. This is done using ex-
isting health education materials of the Trimbos Institute’s “Healthy school and 
drugs” program, which is the most commonly used health education program 
at Dutch secondary education schools. Before the start of the studies included 
in this dissertation, the texts of the existing materials have been adapted to the 
reading skills of low educated students. These materials are written in the infor-
mational format.

Three strategies to apply presentation formats are explored that potentially make 
health education materials more effective. The first strategy is replacing texts 
written in the informational format with narratives. The second and third strate-
gies are adding testimonials or statistical evidence to informational texts. Effec-
tiveness is examined through three outcome variables: knowledge about negative 
consequences of drinking alcohol, attitude towards alcohol, and intention to 
drink alcohol. The first two outcome variables are selected because the applied 
materials are designed to educate students about the negative consequences of 
drinking alcohol, with the aim to have students consider these consequences and 
adjust their attitude accordingly (Trimbos Institute, 2012). Intention to drink 
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alcohol is included as a third outcome variable, because attitude is an immediate 
predictor of behavioral intention that is in turn a proximal determinant of be-
havior (Fishbein & Cappella, 2006).

Structure of this dissertation

This dissertation takes an cumulative approach in that the first study forms a 
starting point and decisions for each subsequent study are based on the out-
comes of the preceding ones (see Table 1.1 for an overview). Each decision 
is also made within the feasibility boundaries of research conducted at lower 
education level schools. In particular, conducting research in special education 
schools make it impractical to run studies with more than three conditions, as 
the limited number of students in these schools place a constrain on achievable 
sample sizes. For this reason it is impossible to conduct an experiment with a 
design that tests all possible formats simultaneously. Instead smaller studies are 
conducted to test formats that appear most relevant based on insights available 
at the study design stage.

Table 1.1 
Overview of chapters
Chapter 2 Experiment comparing materials written in the informative format with 

materials written in the narrative format.
Chapter 3 Meta-analysis comparing the effects of statistical and narrative evidence.
Chapter 4 Cross-sectional study exploring the influence of affective and cognitive 

attitude on intention.
Chapter 5 Experiment comparing materials that are written in an informative format 

to which either statistical evidence or testimonials is added.
Chapter 6 Experiment comparing materials that are written in an informative format 

to which testimonials are or are not added. This experiment also includes a 
no exposure control group.

Chapter 7 Secondary analyses on the data of all previous experiments to explore the 
role of imagery for effects on knowledge.

Summary of findings

To answer the research question of this dissertation, I have first examined 
whether there is a difference in effects of materials that are completely written 
in a narrative format and materials written in an informational format (chap-
ter 2). Results show that both types of materials have an immediate effect in a 
healthy direction on knowledge and attitude that disappears over time. However, 
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no differences are found between conditions. No effects are found on intention 
to drink alcohol. Hence, it is concluded that both types of materials are equally 
effective.

The next possibility that is explored is adding texts in other presentation formats 
to informational texts. There are two strategies that I compare for this purpose: 
adding narrative evidence (testimonials) and adding statistical evidence. I first 
have conducted a meta-analysis to gain insights into the findings of previous 
studies that have compared these strategies (chapter 3). Results show that statis-
tical evidence has a stronger influence on the cognition-related variables beliefs 
and attitude. Narrative evidence has a stronger influence on behavioral intention, 
which for many behaviors is found to be stronger driven by affect in previous 
research (Keer, Van den Putte, & Neijens, 2010). However, the differences be-
tween both formats regarding their effects on attitude and intention are found 
to be only marginally significant. 

The studies included in the meta-analysis have mainly been conducted amongst 
college students. The findings for these highly educated samples may possibly 
not apply to low educated students. Therefore, it is important to compare the 
formats in an experiment amongst the target group of this dissertation. Howev-
er, the findings of the meta-analysis for intention are explained through research 
that examined the influence of affective and cognitive attitudes on intention. 
Based on these findings I have argued that narratives are considered to trigger 
more affective responses and that this may explain why narrative evidence is 
found to have a marginally stronger effect on intention than statistical evidence. 
Like most of the studies that compare statistical and narrative evidence, the re-
search examining the influence of affective and cognitive attitude on intention is 
conducted amongst college students (Keer et al., 2010). As such, the fit between 
the samples of these studies appears to be good, but the findings of previous re-
search on the influence of affective and cognitive attitude on intention may not 
apply to my research population. Such relations are likely to differ across behav-
iors and populations (Fishbein & Cappella, 2006). Therefore, the next import-
ant step has been to examine the relation between affective attitude, cognitive 
attitude, and intention within my target population and for my target behavior 
(chapter 4), to make more accurate predictions regarding the effects of statistical 
and narrative evidence on behavioral intention that could be expected in a sub-
sequent experimental study. 

The results of a cross-sectional study show that only affective attitude has a 
positive relation with intention to drink alcohol, whereas cognitive attitude is 

Introduction, summary of findings, and discussion



8

found to be unrelated to intention. Based on these findings, narrative evidence 
can be expected to have a stronger effect on behavioral intention than statistical 
evidence in an experiment setting (chapter 5). This experiment, however, does 
not show any differences in effects between the conditions. The experimental 
data does show that a considerable proportion of participants already has much 
knowledge, unfavorable attitudes towards alcohol, and little intention to drink 
alcohol. Given these sample characteristics, it is necessary to account for dif-
ferences in opportunity for change between participants. Ignoring these influ-
ences may erroneously lead to the interpretation of no effects within the overall 
sample. Such a lack of effects may, however, only characterize participants with 
little opportunity for change, who already have much knowledge, unfavorable 
attitudes towards alcohol, and little intention to drink alcohol, while partici-
pants with much opportunity for change may actually be influenced by these 
formats. Therefore, analyses distinguished between students with much and 
little opportunity for change in a healthy direction. In this, effects the have only 
been expected amongst the students with much opportunity for change. Results 
show that both materials with statistical evidence and materials with narrative 
evidence have equally strong healthy effects amongst students who have much 
opportunity for change in a healthy direction on knowledge, and affective and 
cognitive attitude. The knowledge effect disappears over time. No effects are 
found for intention to drink alcohol for both groups. 

The previous two experiments have provided important insights into the effects 
of various information formats in health education materials for low educated 
students. However, neither of these experiments has included a control group 
that is not exposed to any materials. Based on these studies, one cannot rule 
out the possibility that the changes noted after the experimental manipulation 
are actually the result of paying attention to the topic of alcohol through the 
pre-measurement questionnaire. Paying attention to this topic may have acti-
vated existing beliefs and knowledge in memory, which may, as a result, have 
become more accessible in memory. When knowledge becomes more accessible, 
it will be easier for participants to write down negative consequences of drink-
ing alcohol (Klimesch, 1994; Radvansky, 2011). Similarly, when beliefs become 
more accessible these will have a stronger influence on attitudes and intention 
(Fishbein & Yzer, 2003). As a result, knowledge, attitudes, and intention to 
drink alcohol may have changed between waves due to the attention for topic of 
alcohol. If such changes occur, these may lead to the incorrect conclusion that 
materials are effective while the change is caused by the questionnaire. Therefore, 
an additional experiment with two conditions (informative texts without testi-
monials added versus informative texts with testimonials added) and a no expo-

Chapter 1
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sure control group is conducted (chapter 6). This study shows effects on affective 
and cognitive attitude in a healthy direction amongst students who have much 
opportunity for change. However, a similar effect is found in the control group 
with an equal strength. Therefore, the effects on affective and cognitive attitude 
appear to be questionnaire effects and cannot be attributed to the materials. 
The results also show that informational materials with and without testimoni-
als have an equally strong positive effect on knowledge amongst students with 
much opportunity for change in a healthy direction. No significant change in 
knowledge has been found in the control group amongst students with much 
opportunity for change. Hence, these effects can be attributed to the materials.

Based on the findings of the experiments it can be concluded that only the ef-
fects on knowledge about the negative consequences of drinking alcohol can be 
attributed to the materials, but that there are no differences between the direct 
effects of formats. Methodological literature recommends that in such cases it 
is still valuable to examine whether materials have an effect on the mechanisms 
that are suggested to account for the direct effects if these would have been 
found (Hayes, 2009; Mackinnon, Kull, & Lockwood, 2000). These authors argue 
that there may be other mechanisms that have not been considered and have an 
effect in the opposite direction of the mechanisms that are considered. The un-
considered mechanisms would then suppress the effect of the mechanisms that 
are considered, making it impossible to observe any direct effects (Hayes, 2009; 
Mackinnon et al., 2000).

For the studies in this dissertation such effects can be examined through sec-
ondary analyses of the data from the three experiments. In this, it is only pos-
sible to focus on effects on knowledge, because effects on persuasion-related 
outcome variables could not be attributed to the materials. Furthermore, the 
experiments conducted for this dissertation all focused on suggested advantages 
of the narrative format. Most of the theoretical suggestions in the introduction 
about the effects of narratives are about effects on persuasion-related outcome 
variables and cannot be applied for knowledge effects. Narratives may, never-
theless, also provide an advantage for effects on knowledge by making abstract 
concepts more concrete through the stimulation of imagery of the things that 
are described in the text. The effect of the narrative format through imagery on 
knowledge is therefore the focus of the final chapter of this dissertation.

In the studies of this dissertation the narrative format is applied in two ways, as 
a replacement of informational texts or as testimonials that are added to infor-
mational texts. The difference between these two strategies is that in the testi-

Introduction, summary of findings, and discussion
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monial strategy the information is repeated, whereas in the replacement strategy 
all information is only presented in the narrative texts. This introduces the factor 
repetition that should be considered, because it may also have an effect on im-
agery. When information is repeated students have more opportunity to retrieve 
images from memory of past experiences in which they have encountered the 
negative consequences of drinking alcohol. As such, imagery may also increase 
when information is repeated, regardless of whether this repetition is established 
through a narrative format. Hence, the effects of the testimonials strategy can be 
expected to be stronger than the effects of the replacement strategy, the effect of 
testimonials on imagery might partly be caused by the use of a narrative format 
and partly by repetition of information.

The narrative format is found to have a significant positive effect on imagery, 
both for the comparison between materials containing texts fully written as a 
narrative with text written in the informational format, and the comparison 
between informational texts with and without testimonials added as narrative 
evidence. The effect of the latter comparison is found to be significantly stronger 
than the effect of the former comparison. The difference is marginally significant 
for the comparison between statistical and narrative evidence, which suggests 
that the effect of adding testimonials to informational texts is mainly accounted 
for by repetition of information. Imagery has both a direct influence as well as 
an indirect positive influence through perceived interestingness of materials on 
the allocation of cognitive capacities to process the information in materials. In 
turn, the allocation of cognitive capacities has a positive influence on knowledge. 
The overall indirect effect of the experimental manipulations on knowledge is 
very small, but significant, for the two experiments in which the effect of the 
manipulation on imagery is significant. It is only marginally significant for 
the experiment that compares statistical evidence with testimonials. The final 
conclusion is therefore that the use of the narrative format in health education 
materials for low educated adolescents can have a very small positive effect on 
knowledge through its ability to stimulate imagery.

Scientific implications

The findings of this dissertation have implications that should be considered for 
future research. In the introduction I have discussed the strong beliefs about the 
efficacy of the narrative format that exist amongst scientists (e.g., Kreuter et al., 
2007; Murphy et al., 2013). Nevertheless, there appears to be no empirical sup-
port for these claims. In this dissertation I only found a small indirect effect of 
the narrative format on knowledge, but no major effect differences between pre-
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sentation formats. This lack of large effect differences is in line with the empiri-
cal findings of previous research comparing presentation formats (e.g., Lemal & 
Van den Bulck, 2010; Murphy et al., 2015). The findings of this dissertation and 
previous studies suggest that there is a lack of evidence to support the claim that 
the effect of narratives is much stronger than the effect of other formats. This 
does not imply that narratives cannot have knowledge and persuasive effects, but 
only that effects are not much stronger than the effects of other formats. Al-
though multiple studies have found narratives to provide an advantage over oth-
er formats, a closer examination of effect sizes shows that these effects are most 
often very small (e.g., Kim, Bigman, Leader, Lerman, & Cappella, 2012; Mur-
phy et al., 2013). For example, a study comparing narrative and non-narrative 
videos found the narrative video to have a significantly stronger effect on knowl-
edge, attitude change, and behavior. These effects were nevertheless very small, 
meaning the value of eta squared did not exceed .03 (Murphy et al., 2013). 
Moreover, there are multiple reports of null-findings for comparisons of effects 
on persuasive outcome variables between the narrative and informational format 
(e.g., Lemal & Van den Bulck, 2010; Moyer-Gusé & Nabi, 2011). Similarly, a 
recent meta-analysis comparing narratives with other formats shows only very 
small effects, including an overall correlation of .06 (Shen, Sheer, & Li, 2015). 
These small effects may be found only with very large samples and cannot be 
considered as strong supporting evidence for the major effects that are claimed. 

Given the lack of effects that can be attributed to health education materials in 
the experiments, it remains remarkable that the narrative format is not found to 
result in stronger persuasive effect than materials written in other formats or a 
no exposure control group. As I have mentioned before, claims about the strong 
persuasive effects of narratives are dominant in the existing literature (e.g., Kreu-
ter et al., 2007; Murphy et al., 2013). These claims are based on theory about 
the persuasive effects of narratives in an entertainment context (e.g., Green 
& Brock, 2000; Slater & Rouner, 2002). In general such theory suggests that 
people can get absorbed into a narrative and consequently are not inclined to 
engage in critical processing. This would make them more likely to accept beliefs 
that are included in the narrative as being true, making narratives very persua-
sive (e.g., Niederdeppe, Heley, & Barry, 2015; Murphy et al., 2015). The results 
of this dissertation, however, do not suggest that such effects have occurred in 
the conditions where the narrative format is applied. 

A possible explanation for the lack of such effects may be found in the extended 
elaboration likelihood model, which suggests that people may only get absorbed 
into a narrative when they process this narrative with the goal to get enter-
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tained (Slater & Rouner, 2002). This notion is not commonly discussed in the 
literature, but is potentially very important to consider. Within the context of 
this dissertation it may have been unlikely that participants have had the goal 
to get entertained while being exposed to educational materials, because they 
are students in a school context. Due to this context, it may have been unlikely 
that the absorption mechanism would be activated, through which narrative are 
supposed to provide persuasive advantages. This notion may also explain the lack 
of large effect differences in the other studies described above, because typically 
presentation formats are compared in a context where it is unlikely that people 
have the goal to get entertained (e.g., Kim et al., 2012; Murphy et al., 2013). 
Murphy and colleagues (2015), for example, have compared the effects of narra-
tive and non-narrative cervical cancer-related videos and have only found small 
difference between conditions. These videos had an informative nature instead 
of an entertaining nature. This is illustrated by one of the main characters of 
the narrative video sharing important facts when the story unfolds. Given this 
nature of the videos, participants may not have had the goal to get entertained, 
which may have influenced the results. It is, therefore, an important aspect to 
consider in future studies, which should pay more attention to the context of the 
experimental manipulation.

In addition to reviewing the theoretical literature about the persuasive effects 
of formats, the introduction of this dissertation also included two suggestions 
about format effects on knowledge. On the one hand, narratives are suggested 
to provide an advantage by making abstract concepts more concrete, because 
people can better imagine the content of the text (Bower & Morrow, 1990; Shi-
moda, 1993). On the other hand, informational texts are suggested to provide an 
advantage over narratives, because narratives may include interesting but irrel-
evant details. These details may distract students’ attention from the important 
information and, as a result, decrease effects on knowledge (Land, 2009; Land 
et al., 2008). In this dissertation the distraction effect is not found. Such an ef-
fect would have been most likely to occur in the experiment that is presented in 
chapter 2, in which the effects of a booklet fully written in an informative for-
mat are compared to the effects of a booklet fully written in a narrative format. 
The narratives in this experiment are however written in such a way that the im-
portant information takes a prominent position in the plot of the narrative. This 
information may therefore have been too prominent to be distracted from by 
other details. This is different from previous research that did find a distraction 
effect, in which the important information appears to have been less prominent 
(Land, 2009). 
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In the other experiments, all conditions contain informative texts in which the 
important information is provided without irrelevant details. Although addi-
tional texts in other formats are added to these informative texts, distraction 
by irrelevant details is unlikely to occur within these conditions, because the 
relevant information is clearly presented in the informative texts. Based on this 
reasoning, it is important for researchers to consider how clearly the important 
information of texts is presented to determine whether or not they can expect 
irrelevant details to have a distracting effect.

Some evidence is found in support for the suggestion that narratives make ab-
stract concepts more concrete by stimulating imagery. Repeating information, 
however, appears to have a stronger influence on imagery than the effect that 
can be attributed to the narrative format. This effect is suggested to occur be-
cause repetition may provide adolescents with the opportunity to activate images 
of previous encountered experiences from memory without the need for the 
detailed description that is provided in a narrative (Lang, 2000). Based on this 
assumption the effect of repetition on imagery is likely to be bounded by the 
availability of relevant images of previous encountered experiences in memory. 
This availability of relevant images may differ across behaviors, as adolescents 
are more or less likely to encounter specific behaviors. Alcohol abuse is relatively 
common in our society and adolescents most likely have encountered situa-
tions where they have seen its negative consequences. This may have happened 
both directly in real life and indirectly, for example, by seeing it on television. 
The images from such experiences are stored in memory and can become acti-
vated when adolescents are exposed to health education materials (Klimesch, 
1994; Radvansky, 2011). However, for other topics, like the use of a substance 
like LSD, adolescents may not have images of previous experiences available 
in memory. As such, repetition may not have a similar effect on imagery, which 
suggests that this effect is bounded by the availability of images of previous 
experiences in memory. In situations where availability is limited the effect of 
narratives on imagery may be stronger, because adolescents cannot use their own 
memories. This reasoning suggests that it is important for future studies to focus 
on the interaction between repetition of information, the use of a narrative for-
mat, and the availability of visual images of previous experiences in memory.

Finally, this dissertation clearly illustrated the need for studies to include a con-
trol group that is not exposed to any materials. The findings of the dissertation 
for attitudes show that results of studies without a control group can lead to 
incorrect conclusions. Based on the findings of the first two experiments, which 
did not include a control group, it could be concluded that all materials have an 
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equally strong effect. However, based on the final experiment that did include 
a control group, it needs to be concluded that the changes in attitudes cannot 
be attributed to the materials. Instead the attention paid to the topic appears 
to have caused this change, by activating existing negative beliefs about drink-
ing alcohol (Ajzen, 2001). Therefore, it is important to include a control group, 
because it is otherwise impossible to determine to what extent effects can be 
attributed to materials. This is an urgent concern given the fact that most studies 
reported in the literature have not included a control group (e.g., Jansen, Van 
Osch, De Vries, & Lechner, 2013; McQueen et al., 2011). 

Practical implications

The findings of this dissertation have several implications for the application 
and development of health education materials for preventing alcohol abuse 
amongst students from the lower Dutch secondary education levels. The re-
sults of the studies in this dissertation show that health education materials 
only account for effects on knowledge. Hence, the health education materials 
tested in this dissertation should only be applied to educate students about the 
negative consequences of drinking alcohol. These effects do however also fade 
within a month after exposure. This suggests that a single exposure is therefore 
not sufficient to maintain effects over time and repeated exposures are required. 
All materials examined prove to be effective in establishing immediate effects 
on knowledge about the negative consequences of drinking alcohol. However, 
secondary data analyses in the final chapter reveal that these effects are slightly 
stronger for materials that stimulate imagery better. This effect occurred through 
an increase of interest in the materials and an increase of focus on the materials. 
The stimulation of imagery can both be established through the use of a narra-
tive format and the repetition of information. As both these factors are included 
in the strategy in which testimonials are added to informative texts, this strategy 
has resulted in the strongest effect on imagery. 

A major advantage of the finding that all materials can have an effect on knowl-
edge is that the various materials can be used to establish the repetition that 
appears to be required for establishing knowledge effects that last over time. 
Multiple booklets could be developed using different formats. This way, students 
could be exposed to the same information on multiple occasions without expos-
ing them to the same booklet multiple times. Repeated exposure to the same 
information in the same format is likely to decrease people’s appreciation of the 
message, which is likely to decrease the effectiveness of materials. This is called 
a wear-out effect. Changing the presentation format in materials is suggested to 
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solve this issue (Tellis, 1997). Hence, repeating the same information through 
booklets written in various formats may prevent this wear-out effect and in-
crease the effectiveness of health education programs.

 Such a strategy may nevertheless be too expensive to put into practice, mean-
ing that it is only possible to develop one booklet. If so, then a choice for the 
most promising presentation format or combination of formats should be made. 
Based on the findings in chapter 7 of this dissertation, the combination of in-
formational texts with testimonials appears to be most promising. This combi-
nation has the strongest effect on imagery, which is partly caused by the use of 
a narrative format and partly caused by the repetition of information. Through 
imagery there is a positive effect on students’ interest in the booklets, more cog-
nitive effort invested in processing the booklets, and eventually more knowledge 
about the negative consequences of drinking alcohol. Hence, the combination of 
informational texts with testimonials is the most promising choice in a situation 
where it is only possible to produce one version of a booklet.

There appears to be limited use to apply the existing materials for establishing 
effects on attitudes or intention. No effects are found for intention, while the 
effects found on affective and cognitive attitude also occur in a control group 
without exposure to materials. The effects for attitudes suggest that it is suffi-
cient to pay attention to the health topic for these effects to occur and health 
education materials are not required. These effects are most likely the result of 
the activation of existing beliefs, which have become more accessible in memory 
(Ajzen, 2001). To establish a healthy effect, this requires people to have existing 
negative beliefs about alcohol. In a context where the target group does not yet 
have such negative beliefs about a health behavior, it may still be advisable to use 
health education materials in an attempt to have the target group form negative 
beliefs, because it will then be impossible to establish desirable effects through 
the activation of negative beliefs.

Although no effects of health education materials are found for outcome vari-
ables related to persuasion (i.e., attitudes and behavioral intention), the final 
implication concerns the use of a narrative format to decrease resistance to per-
suasion. Some authors have proposed that the use of the narrative format would 
lead to engagement with the story and, as a result, to less critical processing 
(e.g., Niederdeppe et al., 2015). As such, the narrative format would trigger less 
resistance than other formats. The results in this dissertation do not support this 
assumption. As shown in the discussion section of chapter 2, the level of critical 
processing is found equally high for booklets written in a narrative format and 
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booklets written in an informational format. These findings could be explained 
through the extended elaboration likelihood model (Slater & Rouner, 2002), 
which suggests that the increase of engagement may occur only when people 
process a narrative with the goal to get entertained. Only then the decrease of 
critical processing may occur, because people with this goal will not be motivat-
ed to have a critical stance. Narratives are related to the goal to get entertained, 
because people often consume narratives for this purpose. However, it is not the 
format that determines the processing goal, but other factors like the context 
and a person’s mindset. For example, statistical evidence is frequently used in en-
tertainment television shows like quizzes. People may under such circumstances 
also have the goal to get entertained and not engage in critical processing. At 
school, students are more likely to have a goal to get informed and are unlikely 
to change their processing goal from getting informed to getting entertained 
based on the fact that information is presented as a narrative instead of an in-
formational text. Hence, the effect of narratives decreasing critical processing is 
not applicable to school health education materials and should not be expected 
by professionals in the field. If resistance is to be avoided, then other contexts 
where the target group can be reached while they have a goal to get entertained 
should be considered. 

Conclusion

This dissertation shows that health education materials for low educated stu-
dents can primarily be expected to have an immediate effect on students’ knowl-
edge about the negative consequences of drinking alcohol. With a single expo-
sure this effects disappears over time. Presentation formats can only be expected 
to have a minor influence on this effect, through the higher levels of imagery 
that are established by using the narrative format. Researchers should start to 
consider moderators of effect differences between formats. For persuasion-relat-
ed effects this concerns the role of people’s processing goal and for knowledge 
effects the interaction between repetition of information, the use of a narrative 
format, and the availability of visual images of previous experiences in memory. 
Developers of health education materials should not expect presentation formats 
to have a major influence on the goals they try to achieve. However, they should 
consider that the effectiveness of all presentation formats offers the opportunity 
to establish repetition without exposing students to the same materials multiple 
times.
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Chapter 2: The effects of narrative versus non-
narrative information in school health education 

about alcohol drinking for low educated adolescents

Abstract

This study compares the use of a narrative information format in school health 
education about drinking alcohol with the traditionally used non-narrative in-
formation format amongst a sample of low educated adolescents. Narrative in-
formation is suggested to be more enjoyable, but may not always be as effective 
as non-narrative information. An experiment was conducted amongst 296 stu-
dents (age 11-14) of the lowest levels of the Dutch secondary education system. 
Results showed immediate effects on knowledge and attitude, which did not 
differ between conditions. There were no effects on intention. Hence, both types 
of information are equally effective for this target group.

An adapted version of this chapter is published as:
Zebregs, S., van den Putte, B., de Graaf, A., Lammers, J., & Neijens, P. (2015). 
The effects of narrative versus non-narrative information in school health edu-
cation about alcohol drinking for low educated adolescents. BMC public health, 
15(1), 1085.
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Introduction

While low educated adolescents more likely than higher educated adolescents 
to engage in heavy drinking (Kepper, Monshouwer, Van Dorsselaer, & Volle-
bergh, 2011), most school health education materials are mainly tested amongst 
higher educated students (e.g., Cuijpers, Jonkers, De Weerdt, & De Jong, 2002; 
Gray, Anderman, & O’Connell, 2001). As a result, little knowledge exists about 
the effectiveness of these materials for lower educated target groups. Effects are 
likely to be different for them, because members of these target groups are gen-
erally less intelligent and have less cognitive processing capacities (Hunt , 2005; 
Van Dijk & Tellegen , 2004). This lack of knowledge hinders the development of 
effective health education materials for lower educated adolescents and provides 
them with a disadvantage, because they may have fewer possibilities to learn 
about the negative consequences of drinking alcohol. It is therefore important to 
examine the effectiveness of health education materials amongst low educated 
adolescents.

Although these are not yet tested amongst low educated adolescents the exist-
ing literature on persuasive communication does offer suggestions for message 
strategies that could help to create effective health education materials for this 
specific target group. One of these strategies is the use of narrative information 
instead of the non-narrative information that is traditionally applied in health 
education materials (Hinyard & Kreuter, 2007). Narrative information contains 
cohesive stories describing a setting and episode from the perspective of one or 
more protagonists, often providing information about goals, plans, actions, and 
outcomes (Kopfman, Smith, Ah Yun, & Hodges, 1998). Non-narrative informa-
tion, on the other hand, is presented in an abstract, general manner, using logical 
reasoning and factual information (Lemal & Van den Bulck, 2010). 

Using narrative information is considered to make texts more enjoyable (Green, 
Brock, & Kaufman, 2004). As a result, the use of narrative information could 
help to make the educational material less of a burden and therefore increase 
students’ motivation to read it (Land, 2009). This may be particularly relevant 
for low educated students, because information processing, and consequently 
learning, is more cognitively demanding for them than for high educated stu-
dents (Hunt, 2005). However, an important question is how the effects of the 
narrative information format in school education materials relate to the effects 
of the non-narrative information format that is traditionally used. In the context 
of school health education this concerns learning effects (e.g., knowledge about 
alcohol use consequences) as well as persuasive effects on behavioural determi-
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nants (e.g., attitude and behavioural intention). Scholars have suggested that 
narrative information may be superior to non-narrative information to influence 
these variables in a way that it merits the additional costs that are involved with 
the development of narrative information (Murphy, Frank, Chatterjee, & Baez-
conde-Garbanati, 2013). Moreover, narrative information formats have been 
successfully tested in education-entertainment formats, often distributed via 
entertainment media (e.g., Vaughan, Rogers, Singhal, & Swalehe, 2005; Volk et 
al., 2008). However, the effects of narrative and non-narrative information have 
not been compared in the context of school health education for low educated 
adolescents before. Hence, it is unknown whether narrative or non-narrative 
information in health education materials has the strongest impact on low edu-
cated students and whether this differs across outcome variables. 

To gain more insight into the differential impact of narrative and non-narrative 
information, we aim to compare their learning and persuasive effects in the con-
text of school health education about alcohol for low educated adolescents. We 
will do so using written materials. The effects in this study will be examined im-
mediately after exposure and approximately four weeks later. Through this study 
we make an important contribution to the existing knowledge about the usage 
of different information types in health education.

Learning effects

The aim of school health education is to educate students about the negative 
consequences that they may experience from drinking alcohol. If the materials 
are successful, the information from the materials is properly stored in mem-
ory and can be retrieved at a later moment in time (Radvansky, 2011). While 
research has shown that people can learn from narrative information (Murphy, 
Frank, Moran, & Patnoe-Woodley, 2011), the current literature offers contra-
dicting views on whether narrative information can be expected to have a stron-
ger learning effect than non-narrative information (Land, 2009). On the one 
hand, narrative information is suggested to be effective by modelling behaviour 
and allowing for vicarious learning, so people can experience what the conse-
quences of behaviour are without performing it themselves (Bandura, 2001). 
As such, narrative information is more vivid than non-narrative information in 
which the consequences would be described in a more abstract manner (Green, 
2008). Vividness is considered to establish more divers associations in memory 
(Nisbett & Ross, 1980). Information that is stored in memory with more as-
sociations and as a consequence more likely to be activated and retrieved when 
needed (Klimesch , 1994; Radvansky, 2011). Therefore, narrative information 
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could have a stronger learning effect than non-narrative information. On the 
other hand, it is also suggested that in an educational context narrative infor-
mation could have a seductive details effect that would make it less effective 
than non-narrative information (Land, 2009; Land, Sanders, & Van den Bergh, 
2008). According to the seductive details hypothesis, narratives contain interest-
ing but irrelevant details. Such details may distract students’ attention from the 
information that is relevant. As a result, they may remember less of the relevant 
details (Garner, Gillingham, & White, 1989; Mayer, 2002). 

In this study we will specifically examine the effects of written materials. The 
impact of written materials is likely to differ from the impact of film, because 
written materials require more visualizing and imagination (e.g., Mayer, 2005). 
Therefore, we will focus on the results of previous studies that applied written 
texts. To our knowledge, only one study compared narrative with non-narrative 
information in written school education materials amongst pre-vocational stu-
dents. This study found evidence that supported the seductive details hypothesis 
(Land et al, 2008). Although the study by Land and colleagues (2008) did not 
examine health information but topics from a history course, by lack of other 
previous evidence we hypothesize that non-narrative information will have a 
stronger learning effect than narrative information for school health education 
material as well.

H1: School health education materials containing non-narrative 
information have a stronger effect on knowledge than school health 
education materials containing narrative information. 

Persuasive effects

Although we expect non-narrative information to have a stronger learning effect 
than narrative information, this does not imply that similar effects can be ex-
pected on attitude and behavioural intention. Persuasion is suggested to involve 
a special form of learning. This means that the information that people learn 
needs to be integrated with a person’s current beliefs. If the newly learned infor-
mation contradicts these beliefs, this information may be disregarded (Hovland, 
Janis, & Kelley, 1953). Hence, it is more difficult to persuade people than to ed-
ucate them and materials that have a stronger effect on knowledge do not neces-
sarily have a stronger persuasive effect.

In the case of the comparison between narrative and non-narrative information 
it is likely that non-narrative information will have a stronger learning effect, 
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while narrative information has a stronger persuasive effect. It is suggested that 
people generally consume narrative information with the goal to get entertained 
(Slater & Rouner, 2002). While having this goal, people are presumed to get 
engaged with the story and to identify themselves with the characters in the 
narrative (Moyer-Gusé, 2008). As a consequence, they are assumed to pay less 
attention to the persuasive intentions behind the message and engage in less 
critical processing. This makes them more likely to accept the knowledge they 
learned instead of disregarding it based on contradictions with their existing 
beliefs (Slater & Rouner, 2002).

Based on the theoretical assumptions above, it could be expected that school 
health education materials about substance use are more persuasive when they 
contain narrative instead of non-narrative information. To our knowledge, there 
are no previous studies that have compared the persuasiveness of narratives with 
non-narratives in school health education materials, although two studies did 
make this comparison with written materials in the context of health promotion 
messages. One study about skin cancer prevention was conducted amongst col-
lege students (Lemal & Van den Bulck, 2010). This study contained conditions 
with narrative information or non-narrative information as well as a control 
condition without any information. The results showed that students in the nar-
rative condition engaged in significantly more self-examination and information 
searching, and talked significantly more about skin cancer to their family than 
students in the control condition. Students in the non-narrative condition only 
engaged in significantly more information searching than students in the control 
condition. There were, however, no significant differences between the narra-
tive and the non-narrative condition. In another study Janssen and colleagues 
(2013) found that sunbed users felt significantly more vulnerable after receiving 
a narrative message than after receiving a non-narrative message. In line with 
the theoretical assumptions, these two studies showed some, although weak, 
evidence that narrative information is more effective than non-narrative infor-
mation. 

In our study we will focus on students’ attitude towards drinking and intention 
to drink alcohol, as these are perceived to be the important determinants of their 
future behaviour (Ajzen, 1991). Although previous studies on narrative versus 
non-narrative health information have not examined effects on health behaviour 
attitude, based on theory and the scarce evidence, we expect narrative informa-
tion to have a stronger effect on this variable.
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H2: School health education materials containing narrative infor-
mation have a stronger effect on attitude towards alcohol than school 
health education materials containing non-narrative information.

Finally, in line with the results of previous research, we expect narrative infor-
mation to have a stronger impact on students’ intention to drink alcohol than 
non-narrative information.

H3: School health education materials containing narrative in-
formation have a stronger effect on intention to drink alcohol than 
school health education materials containing non-narrative infor-
mation. 

Method

At Dutch secondary schools we conducted a three-wave experiment with two 
conditions (non-narrative information vs. narrative information). The experi-
ment included a pre-measurement (T1), an immediate post-measurement (T2), 
and a delayed post-measurement (T3). The interval between waves was approxi-
mately four weeks. 

Materials

To manipulate the information format the stimulus materials existed of two 
booklets, which were based on existing health education materials from the 
Dutch Trimbos Institute’s “Healthy School and Drugs” program.  One booklet 
contained information about alcohol in a non-narrative form, while the other 
contained the exact same information in a narrative form. Each booklet con-
tained five pages of texts addressing the negative consequences of alcohol con-
sumption and five pages of exercises. Narrative information naturally contains 
information about the setting and perspective of the protagonists, and provides 
information about actions, and outcomes, whereas non-narrative information 
does not (Kopfman et al., 1998; Lemal & Van den Bulck, 2010). Consequent-
ly, the average number of words per page differed between the narrative (M = 
149.20; SD = 10.92) and non-narrative information (M = 64.40; SD = 13.83) 
condition. In both booklets there were fully identical exercises following each 
text page. These exercises were included with the purpose to raise the ecological 
validity of the experiment, because this is common in school health education 
materials and is part of all materials of the “Healthy School and Drugs” pro-
gram.
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Sample size

We estimated a required sample size based on a small between conditions effect 
of Cohen’s f = .10. Meta-analyses have shown that studies on message factors 
generally find small effect ( O’Keefe, 2013). We conducted a power calculation 
for a repeated measures analysis of variance with within-between subject in-
teraction with three waves, two conditions, and two school levels, assuming a 
.5 correlation between repeated measures.  The calculation revealed that given 
an alpha of .05 and a required power of .80, we would require a minimum total 
sample of 232 participants.

Participants

First year students of both special education schools and pre-vocational schools 
participated in this study (age 11-14). Special education schools form a level 
below the lowest mainstream level of the Dutch secondary education system. 
This school level is intended for students with severe learning difficulties who 
are only allowed to enrol if they meet special requirements, of which an IQ 
between 60 and 75 is the most important one. Because students at special edu-
cation schools require much individual attention, groups usually contain ten stu-
dents at most. The aim at these schools is to prepare students for the job market. 
Pre-vocational schools form the lowest mainstream level of the Dutch second-
ary education system. Within the pre-vocational schools we sampled particularly 
classes that included students within a special support program. Students in this 
program receive additional support, because they have learning difficulties that 
disable them to perform at a sufficient level without this additional support. 
These students can enrol in the support program after receiving advice from 
their school. Students usually continue to enrol in vocational education after 
finishing pre-vocational school. 

Six special education schools and six pre-vocational schools participated. In total 
170 special education school students and 184 pre-vocational school students 
entered the randomization process. Eventually, 158 special education school 
students and 159 pre-vocational school students completed all three waves. The 
students who dropped out at special education schools were equally divided 
over the conditions (n = 6 per condition). At pre-vocational school level more 
students dropped out in the narrative information condition (n = 17) than in the 
non-narrative condition (n = 8). All dropouts were caused by the absence of stu-
dents in class due to illness or other obligations. The higher number of dropouts 
in the narrative information conditions at pre-vocational schools was due to 
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Table 1. 
Overview of demographics: gender, age, gender, country of birth, primary lan-
guage at home, and religion.
Gender Percentage

Boys 51.0%
Girls 49.0%

Age
11 2.4%
12 50.3%
13 45.9%
14 1.4%

Country of birth
Netherlands 93.9%
Turkey 0.7%
Other 5.4%

Primary language at home
Dutch 86.1%
Turkish 2.7%
Arab 2.7%
Berber 1.7%
Papiamento 6.5%
Other 0.3%

Religion
No religion 50.9%
Catholic 28.2%
Protestant 4.5%
Muslim 12.0%
Hindu 1.4%
Buddhist 1.0%
Jewish 0.7%
Other 1.4%

Chapter 2



29

the same reasons. At T1 the dropout students had significantly more experience 
with drinking alcohol (44.4%) than the students who completed all three waves 
(30.8%; χ2 = 15.83; p = .045). Before the analyses 13 special education school 
students and eight pre-vocational school students were removed from the sam-
ple because of missing values. Our final sample contained 145 special education 
school students and 151 pre-vocational school students.

The sample contained a nearly equal number of boys and girls. On average the 
students were twelve and a half years old. The largest share of participants was 
born in the Netherlands, and spoke mainly Dutch at home. About half of the 
participants indicated to have no religion. The largest groups of religious par-
ticipants in our sample were Catholics and Muslims. Chi-square tests indicated 
that these numbers did not differ between conditions or school levels (p’s > .05; 
see table 1). 

The ethical committee of the first author’s affiliation institution approved this 
study. In accordance with the procedures of the ethical committee, we informed 
parents before the study started through an information letter and provided 
them with the opportunity to refuse the participation of their child. The rejec-
tion rate was below five per cent. 

Procedure

All data for this study were collected in a classroom setting. At the first wave, 
the students received instructions as a group, after which they individually com-
pleted the questionnaire. The questionnaire contained items about the depen-
dent and control variables and took about 25 minutes to complete.

The second wave took place about four weeks after the first wave. At this wave 
classes were randomly assigned to one of the conditions. There were slightly 
more students in the narrative condition (n = 161) than the non-narrative con-
dition (n = 135). At the start of the session of the second wave, students received 
instructions as a group. Hereafter, they individually completed the booklet of the 
condition they were assigned to, which took about 15 minutes. After finishing 
the booklet, students handed it in and received the questionnaire. It took the 
students about 20 minutes to complete the questionnaire, which contained items 
about the dependent variables. 

Finally, the third wave took place about four weeks after the second wave. After 
receiving instructions as a group, the students completed a questionnaire. This 
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questionnaire took about 20 minutes for the students to complete.

Measures

The participants responded to items about several determinants of drinking be-
haviour at each wave. We adapted all measures to the abilities of the low educat-
ed adolescents in our samples. Below we describe the measures that we included 
in our analyses.

Knowledge. To measure knowledge we used an open-ended question, which 
asked the participants to write down as many negative consequences of drinking 
alcohol that they knew. Two coders coded how many negative consequences the 
students wrote down. The inter-coder reliability was examined by computing the 
correlation between coders at each wave (T1: r = .98; p < .001. T2: r = .98; p < 
.001. T3: r = .99; p < .001.). In case of differences between coders the responses 
were examined and discussed until agreement was reached. The number of neg-
ative consequences was used as a measure of knowledge (T1: M = 3.08; SD = 
1.50. T2: M = 3.64; SD = 1.60. T3: M = 2.95; SD = 1.46).

Attitude towards alcohol. At each wave attitude towards alcohol was measured 
through five semantic differential items, based on Ajzen (2006). The sentence 
“I find alcohol drinking...” was followed by the items: negative-positive, unen-
joyable-enjoyable, unwise-wise, unpleasant-pleasant, and bad-good. All items were 
measured on a four-point scale ranging from 1 to 4. We averaged all items per 
wave to create an indicator of attitude towards alcohol (T1: α = .92; M = 1.77; 
SD = .71. T2: α = .92; M = 1.65; SD = .67. T3: α = .93; M = 1.71; SD = .70).

Intention to drink alcohol. We measured intention to drink alcohol at each 
wave through the statements “I plan to drink alcohol”, “I plan to drink alcohol 
in the upcoming month”, and “I plan to drink alcohol in the upcoming year” 
(Ajzen, 2006). Participants responded through a four-point scale ranging from 1 
(no, certainly not) to 4 (yes, certainly). We averaged all statements per wave to cre-
ate an indicator of intention to drink alcohol (T1: α = .76; M = 1.67; SD = .68. 
T2: α = .81; M = 1.65; SD = .70. T3: α = .82; M = 1.71; SD = .74).

Control variables. To measure students’ past behaviour we included two ques-
tions at T1 to control for possible differences in behaviour between conditions 
and school levels. First, we measured how often students consumed alcohol 
through a closed-ended question with the response categories never, 1-3 days per 
year, 4-days per year, 1 day per month, 2-3 days per month, 1 day per week, and more 

Chapter 2



31

than 1 day per week. Second, we asked the students on how many days they had 
consumed alcohol during the past month.

Analyses

We examined all our hypotheses through repeated measures analyses of variance 
in SPSS 20. In all analyses we included information type (non-narratives vs. 
narratives) and school level (special education vs. pre-vocational schools) as be-
tween-subjects factors. Contrasts were computed using a Bonferroni correction 
for multiple comparisons. 

Results

At the baseline measurement, on average the students knew about three nega-
tive consequences of consuming alcohol, had a slightly negative attitude towards 
alcohol, and a low intention to consume alcohol (see Table 2). In addition, most 
of the participants indicated that they never consumed alcohol (n = 197; 66.6%). 
The largest share of the participants who consumed alcohol indicated to do this 
at one to ten days per year  (n = 64; 21.6%), while about one out of ten students 
consumed alcohol once a month or more (n = 26; 8.8%). Some of the students 
who participated in this study indicated to have consumed alcohol in the past 
month (n = 51; 16.0%). In most cases this was on one day (n = 30; 9.5%). Chi-
square tests indicated that there were no differences in previous behaviour be-
tween conditions or school levels (p’s > .05). 

Main analyses

Our first hypothesis predicted that school health education materials contain-
ing non-narrative information would have a stronger effect on knowledge than 
school health education materials containing narrative information. The results 
showed that averaged over both conditions knowledge changed significantly 
over time (F(2,584) = 24.65, p < .001, η2 = .078). Contrasts revealed that stu-
dents had significantly more knowledge at T2 than at T1 and at T3, but there 
was no difference between T1 and T3 (see table 2). The interaction test between 
time and information type revealed that this learning effect did not differ be-
tween conditions (F(2,584) = 1.13, p = .323, η2 = .004). School level, which we 
controlled for in our analyses, had no influence on any of these effects (p’s > .05). 
Based on these findings we conclude that the health education materials had an 
equally strong immediate effect on knowledge in both conditions that did not 
persist until T3. Hence, our first hypothesis was rejected.
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Table 2. 
Estimated means and standard errors of knowledge, attitude towards alcohol 
and intention to drink alcohol per wave.

T1 T2 T3
Knowledge 3.14 (0.9)a 3.66 (.09) 2.99 (.08)a

Attitude towards alcohol 1.78 (.04)a 1.67 (.04) 1.73 (.04)a

Intention to drink alcohol 1.69 (.04)a 1.67 (.04)a 1.73 (.04)a

Note. Superscript indicates group means that do not differ significantly (p > .05) 
between waves.   

Hypothesis 2 predicted that school health education materials containing nar-
rative information would have a stronger effect on attitude towards alcohol than 
school health education materials containing non-narrative information. For 
attitude, there was a significant main effect of time (F(2,584) = 8.52, p < .001, η2 
= .028). Contrasts showed that students had a significantly more negative atti-
tude towards alcohol at T2 than at T1 and at T3, while there was no difference 
between T1 and T3 (see table 2). There was no significant interaction between 
time and information type (F(2,584) = .32, p = .729, η2 = .001), which indicates 
that there was no difference between conditions. None of the effects were influ-
enced by school level (p’s > .05). We conclude that similar to knowledge there 
was an equally strong immediate effect on attitude in both conditions, which did 
not persist over time. Therefore, our second hypothesis was rejected.

Finally, our third hypothesis predicted that school health education materials 
containing narrative information would have a stronger effect on intention to 
drink alcohol than school health education materials containing non-narrative 
information. Unlike students’ knowledge and attitude, intention to drink alco-
hol did not change over time (F(2,584) = 2.43, p = .089, η2 = .008). In addition, 
interaction between time and information type was not significant (F(2,584) = 
.34, p = .715, η2 = .001). Again there were no differences between school levels 
(p’s > .05). Because there was no change in intention to drink alcohol in both 
conditions, hypothesis 3 was rejected.

Discussion

The aim of this study was to compare the learning and persuasive effects of 
narrative and non-narrative information in school health education about alco-
hol for low educated adolescents. We expected that non-narrative information 
would have a stronger learning effect than narrative information. For attitude 
towards alcohol and intention to drink alcohol, on the other hand, we expected 
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that narrative information would have a stronger effect than non-narrative in-
formation. The results showed that there were immediate effects on knowledge 
and attitude towards alcohol, both in a more healthy direction, but these did not 
differ between conditions and did not persist over time. For intention to drink 
alcohol we did not find any significant effects. 

Our current results suggest that both types of information have an equally 
strong immediate learning effect. These findings contradict the outcomes of 
Land and colleagues’ (2008) study, on which our first hypothesis was based. She 
found that non-narrative information had a stronger learning effect than nar-
rative information. The interesting but irrelevant seductive details in narrative 
information were suggested to cause this difference between conditions in her 
study. Therefore, a potential explanation for the lack of a difference between con-
ditions might be that there were no sufficiently interesting but seductive details 
in our narrative that could take attention away from the relevant knowledge. 
Consequently, we wondered what factors determine whether information about 
the context and characters in narrative information will be seductive details. One 
determinant may be the level of prominence in the narrative of the information 
that is targeted in the knowledge items of the questionnaire. This information 
may have been more prominent in our study than in Land’s study. In our study, 
the knowledge questions targeted the outcomes of the behaviour of the char-
acters in the narrative. Because these outcomes were at the core of the plot, the 
targeted knowledge was prominent in the narrative information. In the study 
by Land and colleagues (2008), on the other hand, the knowledge questions 
often asked about smaller details, like comments that characters made during a 
conversation in which also several other comments were made. As a result, the 
targeted knowledge was less related to outcomes of the actions of characters and 
less central in the plot. Therefore, it may have been harder for the students to 
determine which details in the narrative were relevant. 

In addition to the learning effects, we examined whether the persuasive ad-
vantage shown for narratives in an education-entertainment context could be 
transferred to a school education context. As the results showed, there was no 
difference in effects on attitude and behavioural intention between conditions. 
Because of the educational context students may not have processed the narra-
tive information with the purpose to get entertained, but in the same manner 
as they processed non-narrative information. Slater and Rouner (2002) have 
suggested that this may occur when people are aware of the persuasive intent of 
a narrative. An item in our questionnaire measuring students’ perception of the 
persuasive intent (range: 1 – 4) showed that most participants were aware of the 
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persuasive purpose of these materials, no matter whether narrative (M = 3.13; 
SD = .98) or non-narrative information (M = 3.03; SD = 1.00) was used. The 
mean scores on this variable did not differ between conditions or school levels 
(p’s > .05). Hence, we conclude that in a school context narrative information in 
health education materials is not likely to have a stronger persuasive effect than 
non-narrative information because in this context the persuasive intent is proba-
bly more obvious to most students. 

Furthermore, narrative information is suggested to be particularly beneficial for 
persuasive effects when the target group is likely to hold beliefs that contradict 
the message. Such groups are particularly likely to be resistant to the message. 
If people process narrative information with the goal to get entertained, they 
are supposed to generate less arguments against the message and, consequently, 
to be less resistant than if they would receive non-narrative information (Slater 
& Rouner, 2002). Hence, narrative information could be expected to be more 
effective than non-narrative information when the message is counterattitudinal. 
The students in our sample, however, engaged in little counterarguing, regard-
less of being in the narrative (M = 1.86; SD = .89; range: 1- 4) or non-narrative 
condition (M = 1.86; SD = .91). The mean scores on counterarguing did not 
differ significantly (p’s > .05) between conditions of school levels. The unfavour-
able alcohol attitude and low intention to drink alcohol scores at the baseline 
measurement suggests that students in our population hold beliefs, which are in 
line with the information in health education. Therefore, it was not likely that 
the students in our sample would be resistant, no matter the information type 
that was used. In a situation like this narrative information will not provide a 
persuasive advantage, which may also have accounted for the lack of differences 
between the conditions in this study.

A limitation of our study was the difference in text length between conditions. 
Narrative information typically is lengthier than non-narrative information be-
cause it contains background information about, for example, the context and 
the characters. This additional information is necessary to create a narrative, but 
makes it impossible to compare it to a non-narrative format without having a 
length difference. Of course, the non-narrative format could be lengthened as 
well, but this would either add additional new information or introduce a dose 
effect due to repetition of the same arguments.

Implications

Based on the explanations we offer for our findings we have three suggestions 
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for future studies. First, research should focus on the characteristics of narratives 
that influence whether relevant information will be recognized as such or not. 
As we have argued above, the level of prominence of information that is target-
ed in knowledge questions may be one of these determinants, but this should 
be further tested. As a result, we may gain more insights into how people learn 
from narrative information and more understanding about the use of narrative 
information in health education materials. Second, future studies should exam-
ine the goals students have while they process narrative information in educa-
tional materials and whether this influences the effects. For example, if students 
read narrative information with the goal to get entertained, they may generate 
less counterarguments than they would if their goal was to get informed. There-
fore, students’ processing goals is an important factor to consider. Third, there 
is currently little understanding about the effect of narrative and non-narrative 
information formats in situations where the message is proattitudinal. As we 
have mentioned before, previous studies suggested narrative information to be 
particularly beneficial in situations where the message is counterattitudinal. 
However, as proattitudinal non-narrative messages are found to be useful for 
reinforcing existing attitudes (Petty & Cacioppo, 1979), this may as well be true 
for proattitudinal narrative information. Through the reinforcement the strength 
of the existing attitude may increase. Attitudes that are more strongly held are 
found to be more persistent over time and have a stronger impact on behaviour 
(Petty, Haugtvedt, & Smith, 1995). However, such reinforcement effects may 
be examined more effectively through measures of attitude strength instead of 
attitude valence (Krosnick & Petty, 1995). Because we did not include measures 
of attitude strength in our questionnaire, we cannot provide any insights into 
whether narrative or non-narrative information is more effective for reinforcing 
existing attitudes.  Hence, researchers should conduct comparative research in 
which they examine the impact of proattitudinal narrative and non-narrative 
information on attitude strength. Such studies could reveal whether narrative in-
formation can also be applied for reinforcing existing beliefs and how this effect 
relates to the impact of proattitudinal non-narrative information. 

This study also has some implications that professionals should consider when 
they develop health education materials about alcohol for low educated students. 
Based on our current findings it is not possible to advise either the narrative or 
the non-narrative information format to establish stronger learning effects. For 
persuasive effects, we have suggested that the processing goal to get informed, 
instead of being entertained, that students have in school inhibited the persua-
sive advantage of narrative information. We have also discussed that this pro-
cessing goal is likely to be influenced by students’ awareness of the persuasive 
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intent. Therefore, when selecting an information format for health education 
materials, developers should consider students’ awareness of the persuasive 
intent and whether they could be expected to process narrative information 
with the goal to get entertained. If students are not likely to have the goal to 
get entertained, then the selection of an information format could be based on 
other criteria then effectiveness. As we have mentioned in the introduction, low 
educated students are expected to perceive narrative information to be more en-
joyable and less of a burden to process. Therefore, possible criteria could be the 
appreciation of an information format and the required effort to process infor-
mation in a particular format. Insights into these criteria could be obtained by 
pretesting different formats during the development process.  

From a policy perspective, it is also important to consider the costs for the de-
veloping materials. Narrative materials are typically more expensive to develop 
than non-narrative materials and here should be an increase in effectiveness 
that merits such additional costs (Murphy et al., 2013). From this point of view, 
the current results may be perceived as an argument not to favour the financing 
of materials containing narrative information instead of materials containing 
non-narrative information. Other criteria may nevertheless make policy mak-
ers favour materials containing narrative information. For example, if narrative 
information is more appreciated, this could result in higher self-administered 
exposure, which is also important to consider.

Conclusion

We believe our study makes an important contribution to the existing knowl-
edge about health education materials. No previous studies on health education 
materials have examined the effects of different types of information in the 
context of school health education about alcohol. We provide important insights 
by showing that both narrative and non-narrative information can be expected 
to have a similar immediate effect on knowledge and attitude for the topic of 
alcohol. These results, and the findings of previous studies (e.g., Lemal & Van 
den Bulck, 2010; Zebregs, Van den Putte, Neijens, & De Graaf, 2015), raise the 
question whether narrative information can always be expected to be superior 
over other information formats as is suggested by scholars from the field of nar-
rative persuasion (Murphy et al., 2013). We have offered theoretical suggestions 
to establish a more nuanced perception of the conditions under which narrative 
information can be expected to be more effective than non-narrative informa-
tion. Examining our suggestions in future studies will help to further extend 
the existing knowledge about different information types in health education 
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and the possibilities to develop effective materials for low educated adolescents. 
In addition, we have considered the implications of our findings for policy de-
cisions, which will help to make more informed choices about financing more 
expensive materials containing narratives.
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Chapter 3: The differential impact of statistical and narrative 
evidence on beliefs, attitude, and intention: A meta-analysis

Abstract

Although “evidence” is often used as an important argument in persuasive health 
campaigns, it remains unclear what type of evidence has the strongest impact on 
particular outcome variables. We conducted a meta-analysis in which the ef-
fects of statistical and narrative evidence on beliefs, attitude, and intention were 
separately compared. Statistical evidence was found to have a stronger influence 
than narrative evidence on beliefs and attitude, whereas narrative evidence had a 
stronger influence on intention. We explain these findings in terms of the match 
between the specific characteristics of the two types of evidence and those of the 
outcome variables. Statistical evidence, beliefs, and attitude all relate primarily to 
cognitive responses, whereas both narrative evidence and intention relate more 
specifically to affective responses. We conclude that communication profession-
als developing health campaigns should match the type of evidence to the main 
communication objectives.

This chapter is published as:
Zebregs, S., van den Putte, B., Neijens, P., & de Graaf, A. (2015). The differen-
tial impact of statistical and narrative evidence on beliefs, attitude, and intention: 
A meta-analysis. Health Communication, 30, 282-289. 
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Introduction

Persuasive health communication campaigns attempt to persuade people to 
adopt a healthy behavior. Such campaigns usually involve messages that provide 
evidence in favor of the advocated position. To determine the most promising 
strategy, developers of these campaigns want to know what type of evidence is 
most likely to help them achieve their goal. Researchers have attempted to de-
termine this by comparing the persuasiveness of several types of evidence (e.g., 
Hoeken, 2001; Kreuter et al., 2010). 

In particular, much attention has been paid to the difference between statistical 
and narrative evidence. Statistical evidence summarizes quantitative information 
on a large number of cases and can be generalized across a population (Allen & 
Preiss, 1997). For example, statistical evidence was applied in a campaign that 
aimed to raise homosexual men’s awareness of the risk of getting infected with 
the hepatitis B virus. The evidence showed that the risk of getting infected with 
this virus through unprotected sex was 10 to 100 times higher than the risk of 
HIV, and that the number of chronic infections with the hepatitis B virus had 
increased by 80%. Furthermore, the evidence showed that 30% of hepatitis B 
infections were among homosexual men, whereas homosexual men represent 
only a 5% share of the total population (De Wit, Das, & Vet, 2008). 

Narrative evidence, on the other hand, presents a cohesive story that describes a 
setting and episode, often from the perspective of one or more protagonists and 
often involving information about goals, plans, actions, and outcomes (Kopfman, 
Smith, Ah Yun, & Hodges, 1998). For example, De Wit and colleagues (2008) 
also included narrative evidence to see if this raised homosexual men’s awareness 
about the risk of getting infected with the hepatitis B virus. In this condition, 
a man called Remco was introduced. The narrative described Remco’s behavior 
showing him as a typical, sexually active gay man. It continued, however, de-
scribing how Remco got infected with the hepatitis B virus, even though he had 
never perceived himself as being vulnerable to such an infection.

Although there have been several attempts to show that one type of evidence 
is more effective than the other, there is no consensus to date. Previous stud-
ies have produced contradictory results, as shown in two systematic reviews. A 
vote-counting study found that narrative evidence is more powerful than statis-
tical evidence (Baesler & Burgoon, 1994), whereas a meta-analysis found that 
statistical evidence is more persuasive (Allen & Preiss, 1997). As meta-analysis 
is generally seen as a more accurate method of systematically reviewing results 
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than vote counting (Borenstein, Hedges, Higgins, & Rothstein, 2009, pp. 251-
255), we are inclined to think that statistical evidence is more persuasive. 

However, closer scrutiny of Allen and Preiss’ (1997) meta-analysis reveals that 
they did not discriminate amongst outcome variables, whereas meta-analyses 
in other areas have shown that results are likely to differ across variables (e.g., 
Gallagher & Updegraff, 2012). The same can be found in individual studies. For 
example, a study on tanning bed use found that statistical evidence had a stron-
ger impact on people’s beliefs about perceived susceptibility, whereas narrative 
evidence had a stronger impact on people’s intentions (Greene & Brinn, 2003). 
In failing to discriminate amongst outcome variables, Allen and Preiss’ study 
is unable to provide insights into differences across outcome variables, which 
might have relevant consequences for health campaigns. 

To provide more comprehensive insight into differences between the effects of 
statistical and narrative evidence, we present a new meta-analysis that discrim-
inates amongst important outcome variables in research on persuasion: beliefs, 
attitude, and intention. Attitude is one of the most commonly studied outcome 
variables, as it is assumed to be a key determinant of behavior (Brock & Green, 
2005; Kraus, 1995). Expectancy-value theory states that people base their atti-
tudes on their beliefs (Ajzen & Fishbein, 2008). Hence, persuasion often targets 
beliefs; thus, both beliefs and attitudes are important in research on persuasion. 
In addition, to gain insight into people’s expected behavior, researchers often ex-
amine people’s behavioral intention, which is perceived to be the immediate de-
terminant of behavior (Ajzen & Fishbein, 1980, p. 5). Because beliefs, attitude, 
and intention are among the most important variables in research on persuasion 
and have been examined regularly in studies that compare both statistical and 
narrative evidence, these variables are the central focus of the present study. 

Matching evidence characteristics to outcome variables

To understand which type of evidence has the strongest impact on a particu-
lar outcome variable, it is necessary to know the specific characteristics of the 
different types of evidence and outcome variables and how these relate to each 
other. A belief is the perceived probability that a given behavior will lead to 
a particular outcome and how this outcome is evaluated (Ajzen & Fishbein, 
2008). Statistical evidence provides a strong case that a given behavior will have 
specific benefits or damage for an individual’s health, because this outcome has 
been seen among a large number of people who have engaged in the same be-
havior. Narrative evidence, on the other hand, is based on only one, or a small 
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number of cases, which raises the possibility that such evidence is not common 
and that it does not relate to the message receiver (Baesler & Burgoon, 1994). 
For instance, after reading the narrative evidence in the study about hepatitis B 
infection that we referred to (De Wit et al., 2008), the reader might see himself 
as very dissimilar to Remco, the character in the narrative. Consequently, this 
reader might argue that this dissimilarity makes him less vulnerable to contract-
ing hepatitis B. To summarize, we expect statistical evidence to have a stronger 
influence than narrative evidence on beliefs, because statistical evidence provides 
stronger arguments regarding the probability that people will experience similar 
outcomes as a result of a given behavior.

H1: Statistical evidence has a stronger influence on beliefs than nar-
rative evidence.

According to expectancy-value theory, beliefs are the underlying determinants 
of attitude, which has been defined as the evaluative dimension of a concept 
(Osgood, Suci, & Tannenbaum, 1957, p. 190).  This is supported by empirical 
evidence. In their meta-analysis, Conner and Sparks (2005, p. 179) found a 
strong correlation between beliefs and attitude. Therefore, statistical and nar-
rative evidence are expected to have a similar effect on attitude as they have on 
beliefs.

H2: Statistical evidence has a stronger influence on attitude than 
narrative evidence.

Although attitude is an important predictor of intention, meta-analysis has 
shown that affective responses have a stronger effect on intention than attitude 
(Sandberg & Conner, 2008). Affective responses that favor a certain behavior 
create a state of readiness for that behavior, whereas affective responses that dis-
favor such a behavior lead to a state of inaction (Anderson, 2003). Consequently, 
people’s intentions depend largely on their affective responses. This notion is 
supported by studies involving several kinds of health behaviors, such as wearing 
a seatbelt, engaging in moderate exercising, and eating fruit. These studies have 
shown that affect has a stronger influence on intention than cognition and over-
all attitude (Keer, Van den Putte, & Neijens, 2010; Trafimow et al., 2004). 

It has been suggested that narrative evidence has a stronger influence on people’s 
affective responses than statistical evidence because narrative evidence provides 
information about the feelings involved in a given behavior (Kopfman et al., 
1998). Statistical evidence is not likely to provide such information, because it 
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tends to focus exclusively on the practical outcomes of behavior (e.g., De Wit 
et al., 2008; Mazor et al., 2007). When people read a narrative, they can expe-
rience the feelings described in the narrative as if these were real, resulting in 
positive or negative affective responses (Green & Brock, 2000). Because affective 
responses have a strong influence on intention, we expect narrative evidence to 
have a stronger effect on intention than statistical evidence.

H3: Narrative evidence has a stronger influence on intention than 
statistical evidence.

Methods

Comparison strategy

There were two possible approaches to compare the impact of statistical and 
narrative evidence in a meta-analysis. In the first approach, we would focus 
exclusively on studies that include a condition with only statistical as well as a 
condition with only narrative evidence, enabling us to compare both types of 
evidence directly in a given study. In the second approach, we would include 
studies that compared the impact of either statistical or narrative evidence to 
a base-line measurement (i.e., a control condition or a pre-test), enabling us to 
compare separate mean effect sizes over the studies for statistical and narrative 
evidence. Our literature search revealed that 15 studies fit the first approach, 
whereas only 3 studies on narrative evidence fit the second approach. Hence, 
we decided to apply the first approach, as this was the only way to obtain a suf-
ficient number of studies to conduct a meta-analysis, though admittedly still 
small. An additional advantage of the first approach was that participants of the 
studies we included were randomly assigned to one of the two conditions. This 
decreased the possibility that any differences were caused by other factors than 
evidence type. This approach allowed us to make the most optimal valid com-
parison between statistical and narrative evidence.

Inclusion criteria

To be included in our meta-analysis, studies had to meet two criteria. First, they 
had to involve experiments that compared narrative and statistical evidence in 
separate conditions within one design. Second, they had to compare the effect 
of statistical and narrative evidence on at least one of our dependent variables of 
interest (beliefs, attitude, or intention). 
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The literature presents us with many different terms that fit our definition of be-
liefs: e.g., perceived severity, perceived susceptibility, perceived risk, perceived behav-
ioral efficacy, and perceived benefits. We included all studies, which used variables 
that were operationalized in a manner consistent with our definition, regardless 
of what these variables were called.

Search method

The literature search comprised three steps. First, we conducted a database 
search in Communication & Mass Media Complete, ERIC, Linguistics and 
Language Behavior Abstracts, Medline, ProQuest Dissertations & Theses, and 
PsycINFO. To find a large initial selection of studies, we applied a broad range 
of keywords that related to the topic of interest (Lipsey & Wilson, 2001, p. 26). 
These keywords included exemplar, testimonial, anecdote, narrative, case specific in-
formation, abstract information, individuating information, statistical, information-
al, base-rate, belief, attitude, and intention. The search was conducted in October 
2012. Second, we searched additional literature by checking the reference lists 
of the articles that we selected for analysis. Third, we conducted a cited reference 
search for the selected articles through Web of Science. We repeated the second 
and third steps until no additional articles could be found. 

In total, we included 15 articles, of which nine reported effects on beliefs, five 
on attitude, and seven on intention (see Table 1). We retrieved two dissertations, 
but did not include them, because the studies were already reported in a journal 
article that we did include (Baesler, 1991; Hong, 2009). Ten of these 15 studies 
included evidence on health behavior. Other topics included juvenile delinquen-
cy (Baesler & Burgoon, 1994), global warming (Kim et al., 2012), government 
plans (Hoeken, 2001), and marketing (Hong & Park, 2012; Krupat, Smith, 
Leach, & Jackson, 1997). 

Surprisingly, only two of these 15 studies were included in the earlier me-
ta-analysis by Allen and Preiss (1997). This discrepancy can mainly be attributed 
to the fact that Allen and Preiss (1997) included studies that did not compare 
statistical and narrative evidence (Harte, 1972; Hamill, Wilson, & Nisbett, 
1980; Ryland, 1973; Sherer & Rogers, 1984; Wells & Harvey, 1977; Yalch & 
Elmore-Yalch, 1984). For example, Hamill et al. (1980) used one condition con-
taining a narrative that was presented together with statistics that were in line 
with the story, suggesting that the narrative represented a typical case. In 
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Table 2
Effect Sizes of Beliefs, Attitude, and Intention for Each Study

Beliefs Attitude Intention
Study n d Vd d Vd d Vd

Baesler (1997) 100 -0.312 0.128

Baesler & Burgoon 
(1994) 292 -0.233 0.014

De Wit, Das, & Vet 
(2008) 50 0.023 0.061 0.482 0.082

Gray & Harrington 
(2011) 345 -0.057 0.012 0.151 0.012

Greene & Brinn (2003) 100 -0.448 0.041 0.245 0.040

Greene, Campo, & 
Banerjee (2010) 372 -0.006 0.067 0.143 0.011

Hoeken (2001) 216 -0.365 0.019
Hong & Park (2012) 181 0.118 0.028
Kazoleas (1993) 88 -0.103 0.046
Kim et al. (2012) 1140 -0.213 0.004

Krupat, Smith, Leach, & 
Jackson (1997) 45 0.295 0.090

Limon & Kazoleas 
(2004) 95 0.000 0.042

Mazor et al. (2007) 159 -0.153 0.025 0.042 0.025

Van Laer & De Ruyter 
(2010) 100 0.019 0.042

Yu, Ahern, Connolly-
Ahern, & Shen (2010) 212 0.006 0.014 -0.110 0.019

Note. The beliefs and intention effect sizes of De Wit et al. (2008) and the be-
liefs effects size of Green and Brinn (2003) are based on corrected information 
provided by the authors. 
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their second condition, the same narrative was presented with statistics that 
contradicted the story, suggesting that it was an atypical case. Although such 
studies provide valuable knowledge about the conditions under which narratives 
have effects, they do not allow us to compare statistical and narrative evidence 
and should, therefore, not be included in a meta-analysis. Furthermore, in two 
cases, Allen and Preiss (1997) included studies twice, having been reported both 
in a dissertation and a journal article (Baesler, 1991; Baesler & Burgoon, 1994; 
Harte, 1972; Harte, 1976). Finally, some studies that Allen and Preiss (1997) 
included only considered outcome variables that were irrelevant for this study; 
such as an estimation of the number of times a machine from a specific brand 
fails (Dickson, 1982).

Meta-analytic procedures

Most of the studies that we retrieved provided separate means and standard 
deviations for the narrative and statistical conditions. Therefore, Cohen’s d was 
considered the most appropriate index of effect sizes (Borenstein et al., 2009, 
pp. 26-27). When the means and standard deviations were not reported for the 
separate conditions, we used widely available formulas to compute the effect size 
based on other information, such as t-values and F-values (Lipsey & Wilson, 
2001, pp. 172-206). Some studies reported several measures of beliefs. In those 
cases, we computed an average of the reported outcome measures (Borenstein et 
al., 2009, pp. 228-229). Effect sizes were computed in such a way that a negative 
value indicated that statistical evidence was more powerful than narrative evi-
dence, and a positive value indicated that narrative evidence was more powerful 
than statistical evidence. Random-effects models were used, because we did not 
assume that there would be one true effect size, and we wanted to generalize our 
findings beyond the included studies (Borenstein et al., 2009, pp. 83-84).

Results

The mean effect sizes for the outcome variables were in the predicted direction. 
Statistical evidence had a stronger impact on beliefs (mean ES = -0.16; SE = 
0.07; p = .014) and attitude (mean ES = -0.11; SE = 0.06; p = .058), whereas 
narrative evidence had a stronger impact on intention (mean ES = 0.10; SE = 
0.05; p = .061). For all outcome variables, we found a small mean effect size. The 
heterogeneity test did not show a significant amount of unexplained variance 
for the effect on beliefs (Q(8) = 9.97; p = .267), attitude (Q(4) = 4.77; p = .312), 
or intention (Q(6) = 5.64; p = .465), which implies that there was no significant 
difference between studies, for example between studies on health behaviors and 
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those on other topics. Based on these results, we accepted all three hypotheses. 
However, it should be noted that the outcomes for attitude (H2) and intention 
(H3) were only marginally significant.

In addition to the tests of our hypotheses, an analysis of variance showed that 
there was a significant difference in the average effect sizes of the three outcome 
variables (Qbet(2) = 11.97, p = .003). Post-hoc tests revealed a significant differ-
ence between the effects on beliefs and the effect on intention (DIF = 0.26; SE 
= 0.08; z = 3.10; p = .002) and between attitude and intention (DIF = 0.21; SE = 
0.08; z = 2.66; p = .008). The difference between the effects on beliefs and effects 
on attitude was not significant (DIF = -0.05; SE = 0.09; z = 0.56; p = .573). 

Table 3
Estimation of Mean Effect Size for Each Outcome Variable and Results of Heteroge-
neity Test

Estimation Mean Effect Size Heterogeneity 
# 

Studies
Total 

n
Mean 

ES
SE CI p Q df p

Beliefs 9 1546 -0.16 0.07 -0.29 – -0.03 .014 9.97 8 .267
Attitude 5 1850 -0.11 0.06 -0.23 – 0.00 .058 4.77 4 .312
Intention 7 1338 0.10 0.05 0.00 – 0.20 .061 5.64 6 .465

Conclusion

In this paper, we have sought to contribute to the literature on health commu-
nication by examining the effects of statistical and narrative evidence on beliefs, 
attitude, and intention. We hypothesized that statistical evidence would have 
a stronger influence on beliefs (H1) and attitude (H2), whereas narrative evi-
dence would have a stronger influence on intention (H3). All hypotheses were 
supported, although the effects for attitude and intention were only marginally 
significant. Differences between the average effects of statistical and narrative 
evidence were significant for beliefs and intention and for attitude and intention, 
but not for beliefs and attitude. We conclude that whether statistical or narrative 
evidence has the strongest persuasive effect depends on the outcome variables of 
interest.

In the theory section we have elaborated on the characteristics of statistical and 
narrative evidence that might explain these findings. Statistical evidence pro-
vides information about how common particular outcomes are, whereas narra-
tive evidence does not. In the latter case, people may have more reason to doubt 
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that they will experience similar outcomes themselves, arguing that the narrative 
situation does not apply to their own lives. As the probability of outcomes is an 
important dimension of beliefs, and consequently of attitude, we expected that 
statistical evidence has a stronger influence on these outcome variables than nar-
rative evidence. Narrative evidence, however, is believed to enable people to ex-
perience affective responses as if the events that triggered them were real. These 
affective responses have an effect on intention, and depending on their valence, 
they can lead to a state of action or inaction  (Anderson, 2003); affective re-
sponses have been found to have a stronger influence on intention than attitude 
(Keer et al., 2010; Trafimow et al., 2004). As statistical evidence is less likely to 
trigger affective responses, narrative evidence was expected to have an advantage 
over statistical evidence in influencing intention.

It is important to note that our theoretical framework is based on  a tradition-
al expectancy-value perspective. There is an ongoing discussion, for example 
in the context of the theory of planned behavior, whether affective responses 
have an additional value beyond expectancy-value based belief measures (e.g., 
Ajzen & Sheikh, 2013; Conner, Godin, Sheeran, & Germain, 2013). Another 
perspective is also offered by attitude base theory which distinguishes between 
cognitively and affectively formed attitudes (e.g., Fabrigar & Petty, 1999 ). How-
ever, because most studies in our meta-analysis did not take these alternative 
perspectives into consideration, we adopted the expectancy-value perspective. In 
concurrence, we found that attitude was more influenced by statistical evidence. 
Nevertheless, we expect that in future studies that take the affective component 
of attitude into account, narratives can have a relevant effect on attitude as well. 
Thus, regarding optimizing effects on attitude, the choice between narrative and 
statistical evidence might depend on how attitude is defined and operational-
ized.

Our main interest was related to health communication, which includes a broad 
range of topics such as smoking, medicine use, and sunbathing. However, due 
to the relative small number of published studies that have compared statistical 
and narrative evidence, our study also included a few studies on other topics 
such as global warming and juvenile delinquency. Including studies on other 
topics did not have an impact on the validity of our findings for health behavior. 
The effect sizes of studies on other topics generally reveal a similar pattern as 
those on health behaviors, and the heterogeneity test does not suggest a system-
atic difference between the studies. Hence, we conclude that the outcomes of 
the comparison between statistical and narrative evidence is not influenced by 
the topic at hand. Similarly, some of the included studies focused on behaviors 
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(e.g., Kazoleas, 1993), whereas others focused on objects (e.g., Kim et al., 2012). 
However, we did not encounter any indications, which suggested that this had 
any influence on our results. 

We can conclude that this study contributes to the existing knowledge about the 
persuasiveness of statistical and narrative evidence in three ways. First, this study 
is the first to distinguish between the effects of different outcome variables in a 
systematic review. This distinction showed that the type of evidence that is most 
persuasive depends on the outcome variable being examined. Second, this study 
is the first meta-analysis to include only studies that make a direct comparison 
between statistical and narrative evidence, enabling us to make an optimal and 
valid comparison between both types of evidence. Third, the majority of the 
relevant studies have been published since the only earlier meta-analysis on this 
topic (Allen & Preiss, 1997). We were therefore able to include many studies 
that were not included before.

Our findings have implications for future studies. As our results suggest, re-
searchers should base their expectations regarding the persuasiveness of sta-
tistical and narrative evidence on the match between the characteristics of the 
evidence and the targeted outcome variable. It is unlikely that a single type of 
evidence will have the strongest persuasive effect on all outcome variables. This 
notion is supported by the fact that all the individual studies in our meta-anal-
ysis that tested several outcome variables showed different effects for these vari-
ables (e.g., Gray & Harrington, 2011; Greene & Brinn, 2003).

To interpret our findings, we offered some explanations that have not yet been 
examined empirically. It would be of great interest for researchers to examine 
the mediating role of affective responses. We have suggested that narrative ev-
idence is more likely to result in affective responses than statistical evidence; in 
turn, affective responses are expected to mediate the effect of the evidence on 
intention. Although earlier studies provide tentative support for the claim that 
narrative evidence triggers more affective responses than statistical evidence 
(Kopfman et al., 1998; Mazzocco, Green, Sasota, & Jones, 2010), no study to 
date has examined the mediating role of affective responses on intention. 

Future studies should also focus on the persistence of these effects, as the ex-
perience of affect is temporal and likely to diminish over a short period of time 
(Baumeister, Vohs, DeWall, & Zhang, 2007). For example, people may experi-
ence fear after exposure to narrative evidence that tobacco causes lung damage. 
After a short time, however, this fear may disappear because people continue to 
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engage in other situations that may trigger different responses. This suggests that 
the effect of statistical evidence should last longer than that of narrative evi-
dence. On the other hand, though the experience of affect may disappear, people 
may learn to anticipate similar feelings in future situations. If this mechanism is 
effective, the effects of evidence might endure (Baumeister et al., 2007; Richard, 
Van der Pligt, & De Vries, 1995). To gain insight into the persistence of effects, 
researchers should apply research designs with both immediate and delayed 
post-measurements.

In practical terms, our findings suggest that health communication professionals 
should determine their primary goal before deciding which specific type of ev-
idence to use in their campaigns. Specifically, if a health campaign emphasizes 
beliefs or attitude, statistical evidence should be employed, whereas if its goal is 
to affect people’s intentions, narrative evidence should be used. This is, however, 
an oversimplification, because few campaigns have a single goal, and it is cur-
rently common practice to combine multiple messages within a single campaign 
to reach different goals. Hence, communication professionals could design cam-
paigns including different types of evidence that target different types of out-
come variables. If such a campaign were spread over a longer term, it might also 
be possible to target specific outcome variables at different stages. For example, 
an initial stage of a campaign could target people’s beliefs and attitude with a 
statistical message. Later, a second stage could use a narrative message aimed at 
influencing people’s behavioral intentions. Additional research could help deter-
mine the most efficient way to combine messages that include different types of 
evidence. 

Although our meta-analysis included only behavioral determinants, behavior 
change is probably the main concern of communication professionals when 
they are designing a health campaign. As most theories on persuasion suggest 
that communication is not likely to influence behavior directly, our focus on 
behavioral determinants makes sense. By influencing these determinants more 
effectively, communication professionals will most likely also be more successful 
in influencing behavior, albeit indirectly. Moreover, developing more effective 
health messages implies that more cost-effective campaigns could be designed, 
as fewer resources would be necessary to achieve the desired outcomes.

Although we have tried to be as thorough as possible, this study has some lim-
itations. First, the number of studies included in our meta-analysis is relatively 
small, as few studies have directly compared statistical and narrative evidence. 
Second, to examine beliefs, the included variables were operationalized in a way 

Chapter 3



57

that fit our definition of beliefs. In several cases, these variables focused exclu-
sively on a specific type of outcome (e.g., perceived risks or perceived benefits), 
whereas the general construct “beliefs” focuses on both positive and negative 
outcomes. A recent review, which compared numerical versus non-numerical 
information about prescription drugs, also revealed that numerical information 
had a stronger impact on people’s understanding of risks and benefits (West et 
al., 2013). Nevertheless, it is unclear whether and how the difference between 
beliefs measures influences our results. Therefore, it would be valuable for future 
research to examine differences in the effects of statistical and narrative evidence 
on different categories of belief variables. 

We believe that our study contributes meaningfully to the field of persuasive 
health communication by showing that the type of evidence likely to be most 
persuasive depends on the targeted outcome variable. These results have im-
portant practical implications, as they can be used to improve the effectiveness 
of health communication campaigns. Furthermore, the research directions that 
we suggest may result in future contributions that reveal the mechanisms that 
underlie the effects of different types of evidence. This will help us to better un-
derstand not only that particular types of evidence have more influence on par-
ticular outcome variables, but also why this is the case. 
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Chapter 4: The influence of affect and cognition on 
adolescents’ intention to drink alcohol

Abstract

Underage drinking has serious negative short-term and long-term consequenc-
es. Interventions aiming to reduce underage drinking often target cognitive atti-
tude, but fail to influence behavior of behavioral intention. This failure may sug-
gest that cognitive attitude is not, or only weakly, related to behavior. Attitude 
also has an affective and overall component that may have stronger relations 
with behavior. The relations of the three attitude components with intention 
differ across behaviors and populations, and are not yet examined for adoles-
cents’ intention to drink alcohol. This study examines these relations to find the 
most promising component of attitude to target. This study used a sample of 324 
students (age 11-14) from the lowest level of the Dutch secondary education 
system. Analyses were conducted through path modeling. Results showed that 
affective attitude had a strong significant influence on intention, while cognitive 
and overall attitude had no effect. The findings suggest that the effectiveness 
of interventions aiming to reduce adolescents’ underage drinking could be in-
creased by targeting affective attitude instead cognitive attitude, which is cur-
rently a common strategy.

This chapter is submitted as:
Zebregs, S., Van den Putte, B., De Graaf, A., & Neijens, P. (2015). The influence 
of affect and cognition on adolescents’ intention to drink alcohol. Manuscript submit-
ted for publication.
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Introduction

Underage drinking has been recognized as a problem that may cause serious 
negative short-term and long-term consequences (Masten, Faden, & Zucker, 
2008). Therefore, there is a need for effective prevention programs targeting 
underage drinking. Several existing interventions however are found to be inef-
fective (e,g., Bodin & Strandberg, 2011; Malmberg et al., 2014). To be effective, 
interventions need to target determinants that are strongly related to behavior. 
One possible explanation for the failure of existing interventions may be that 
they target determinants that have no or only a weak influence on behavior. 
As such, it appears to be important to reconsider the determinants that should 
be targeted in underage drinking interventions. However, adolescents that are 
targeted in preventive underage drinking interventions typically do not yet 
consume alcohol (Kepper, Monshouwer, Van Dorsselaer, & Vollebergh, 2011). 
Therefore, determinants of intention to drink alcohol are a more appropriate to 
focus on (Fishbein & Cappella, 2006). 

Attitude is perceived to be an important determinant of intention. Attitude is 
however suggested to consist of three components, namely affective attitude, 
cognitive attitude, and overall attitude (Keer, Van den Putte, & Neijens, 2010). 
Affective attitude is an evaluation that is particularly based on feelings, cognitive 
attitude is an evaluation based on cognitions, and overall attitude indicates a 
global assessment of the behavior (e.g., negative/positive or bad/good. Haddock 
& Maio, 2007; Keer et al., 2010). All three components may influence behav-
ioral intention directly, but the effect of cognitive and affective attitude can also 
be (partially) mediated through overall attitude. The relative strength of these 
relations differs across behaviors and populations. Previous research examined 
drinking related behaviors amongst college students and found strong direct 
effects of affective attitude and small indirect effects of both cognitive and affec-
tive attitude through overall evaluation on intention (Keer et al., 2010). 

Different strategies are required for targeting cognitive and affective attitude. 
Cognitive attitude is considered to be particularly susceptible to factual appeals 
about the positive or negative consequences a particular behavior could have and 
information about the likelihood that these consequences occur (Fabrigar & 
Petty, 1999; Zebregs, Van den Putte, Neijens, & De Graaf, 2015). An example 
of such an appeal for underage drinking is information about how alcohol may 
have a negative impact on the development of adolescents’ brains. Affective atti-
tude is more susceptible to emotional appeals that help to relate positive or neg-
ative feelings to the targeted behavior (Fabrigar & Petty, 1999; Zebregs et al., 
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2015). For example, an intervention targeting affective attitude towards drinking 
alcohol may include a vivid story about a person having a severe hangover and 
describe the negative feeling involved with this experience. 

Existing interventions often aim to prevent underage drinking by informing 
the target group about the negative consequences of drinking alcohol (Paglia 
& Room, 1999), which appeals particularly to cognitive attitude. However, if 
affective attitude is found to be a stronger predictor of intention, this may not 
be the most promising strategy. The relations of the different attitudes are not 
yet examined for adolescents’ intention to drink alcohol. Therefore, this study 
explores the influences of the different attitude components to determine which 
component is most promising to target.
 

Method

The sample consisted of 324 Dutch pre-vocational school students from the 
seventh grade who were recruited via their schools. This population was select-
ed, because underage drinking is particularly prevalent within this target group 
(Kepper et al., 2011). 

All attitudinal items were measured using a four-point semantic differential 
scale (running from 1 to 4) preceded by the sentence “I find alcohol drinking...” 
Affective attitude was measured using the items unenjoyable-enjoyable and un-
pleasant-pleasant (r = .76; M = 1.87; SD = .75), cognitive attitude using the 
items unwise-wise and unhealthy-healthy (r = .50; M = 1.60; SD = .53), and over-
all attitude using the items bad-good and negative-positive (r = .60; M = 1.75; SD 
= .57). Scale scores were computed by averaging item scores.

Three statements with a four-point scale (from 1 = no, certainly not to 4 = yes, 
certainly) measured intention to drink alcohol: (1) “I plan to drink alcohol”; (2)”I 
plan to drink alcohol in the upcoming month”; (3) “I plan to drink alcohol in 
the upcoming year”. A scale score for was computed by averaging these items (α 
= .64; M = 1.62; SD = .55).

In our analyses we controlled for past behavior, measured using a closed-ended 
question asking students how often they consumed alcohol. Response categories 
were: Never, 1-3 days per year, 4-10 days per year, 1 day per month, 2-3 days per 
month, 1 day per week, and more than 1 day per week.
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The ethical committee of the first author’s affiliation institution approved proce-
dures.

Data was analyzed through a path model using the maximum likelihood estima-
tion procedure (AMOS 21). To asses model fit we applied the following criteria: 
(1) χ2 to be non-significant, (2) CFI was required to be .90 or greater, and (3) 
RMSEA was required to be smaller than or equal to .06 (Hu & Bentler, 1999). 
To test indirect effects we applied a maximum likelihood bootstrapping proce-
dure with 2000 resamples and bias corrected 95% confidence intervals.

Figure 4.1 Path model testing the effects of cognitive, affective, and overall atti-
tude on intention to drink alcohol while controlling for past behavior.

Results

The sample was between 11 and 14 years old (M = 12.34; SD = .52), and con-
tained slightly more girls (54.9%) than boys (45.1%). Most respondents were 
born in The Netherlands (96.3%) and spoke mainly Dutch at home (90.1%). 
Most common religions were Catholic (29.8%) and Islam (3.8%); the majority 
of the respondents had no religion (62.5%).

The path model had an acceptable fit (χ2(1) = 1.22, p = .269, CFI = 1.00, RM-
SEA = .03, 90% CI: .00 - .15). The results showed that both cognitive attitude 
and affective attitude had a strong significant influence on overall attitude (see 
Figure 4.1). This did not result in an indirect influence on behavioral intention, 
because overall attitude had no significant effect on behavioral intention. Cog-
nitive attitude neither had a significant direct effect on behavioral intention. 
Therefore, there was no influence of cognitive attitude on behavioral intention. 
Affective attitude, on the other hand, did have a strong direct significant effect 
on behavioral intention.

Cognitive attitude

Overall attitude

A�ective attitude

Behavioral
intention

Past Behavior

.42***

.65***

.56***

.45***

.42***

.34***

.40***

.06

.08
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Discussion

The current findings suggest that affective attitude is the only attitudinal com-
ponent that influences adolescents’ intention to drink alcohol. Our results differ 
from previous research on drinking behaviors in not finding any influence of 
cognitive and overall attitude on intention (Keer et al., 2010). This means that 
intention is only based on an evaluation of whether it is enjoyable or not. The 
differences between the behaviors that were examined in the previous research 
could possibly explain this discrepancy. Previous research focused on forms 
of heavy drinking, whereas we focused on students’ general intention to drink 
alcohol or not. Heavy drinking clearly has negative affective and cognitive 
consequences that should be integrated to come to an overall evaluation of the 
behavior (Keer et al., 2010). These negative consequences are less applicable 
when consuming a limited amount of alcohol, even for underage adolescents, 
and therefore less relevant for the decision to drink alcohol at all or not. For the 
latter behavior, primarily positive consequences are considered, which are main-
ly affective. People may enjoy it, but it is not likely to be described as “wise”. 
Therefore, the integration of affect and cognition in an overall evaluation is not 
required and the variance in intention could solely be explained by affective atti-
tude. 

Our findings suggest that interventions should target affective attitude rather 
than cognitive attitude. Existing interventions often ineffectively target behavior 
through cognitive attitude (Paglia & Room, 1999). Our results suggest that the 
ineffectiveness of these interventions could be attributed to the lack of a relation 
between cognitive attitude and intention. The effectiveness may be improved 
by focusing on affective attitude. Because most existing interventions have pri-
marily focused on strategies that are most likely to appeal to cognitive attitude, 
little knowledge exist about what strategies could be most effective for targeting 
affective attitude. Therefore, it is important for future studies to focus on poten-
tially effective approaches. 

These approaches could follow three strategies that are more or less similar to 
the strategies that are suggested for targeting the beliefs that underlie cognitive 
attitude (Fishbein & Yzer, 2003). The first strategy is reinforcing associations 
between negative feelings and alcohol dinking that adolescents already hold in 
memory through priming (Fishbein & Yzer, 2003; Henson, Eckstein, Waszak, 
Frings, & Horner, 2014). This strategy is appropriate when a large share of the 
target population already associates a behavior with a particular feeling, but 
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that it is not immediately activated when people are asked about the behavior. 
Reinforcing the relation between the feeling and the behavior will increase the 
likelihood of the feeling to be activated when people are confronted with the 
behavior (Fishbein & Yzer, 2003; Henson et al., 2014). The second path is es-
tablishing new associations between negative alcohol drinking and feelings that 
adolescents not yet hold (Ajzen, 2001; Fishbein & Yzer, 2003). This strategy 
is more complicated than priming, because is first requires an association to be 
established. Hereafter, the association between the feeling and alcohol drinking 
needs to become strong enough to be activated when needed (Ajzen, 2001). A 
final hypothetical strategy could be to persuade adolescents that the positive 
feelings that they associate with alcohol drinking are incorrect. However, chang-
ing existing associations is difficult and failure to do so may cause a boomerang 
effect by priming the existence of the association and bringing it top-of-mind. 

Our study makes an important contribution by revealing the need for underage 
drinking interventions to focus on affective attitude. We also offer three basic 
strategies that could be used to do so. These strategies should be further devel-
oped and examined in future studies. Because many existing interventions are 
found to be ineffective, this is a promising path that could result in de necessary 
improvement of intervention effectiveness. 
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Chapter 5: A comparison of the effects of narrative versus 
statistical evidence in school health education for low 

educated adolescents

Abstract

Lower educated adolescents are more likely to engage in heavy drinking. Mean-
while, little is known about the effectiveness of health education materials for 
this group and the factors that influence this effectiveness. Our study examines 
whether health education materials about alcohol have an effect on knowledge, 
cognitive attitude, affective attitude, and behavioral intention and compares ma-
terials containing narrative versus statistical evidence. Previous studies making 
this comparison mostly focused on college students. A three-wave quasi-ex-
periment with two conditions was conducted at the lowest levels of the Dutch 
secondary education system. Results showed intended effects on knowledge, 
cognitive attitude and affective attitude for students who had much opportunity 
for change that did not differ between conditions. Therefore, it is concluded that 
health education materials can be effective for low educated adolescents. Al-
though, in contrast to what was found amongst college students, evidence type 
does not have an influence.

This chapter is submitted as:
Zebregs, S., Van den Putte, B., De Graaf, A., Buijzen, M., Lammers, J., &Nei-
jens, P. (2015). A comparison of the effects of narrative versus statistical evidence in 
school health education for low educated adolescents. Manuscript submitted for pub-
lication.
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Introduction

Creating effective school health education materials for low educated adoles-
cents is a challenging task for developers, because little knowledge is available 
about how to create effective materials for this target group. While lower ed-
ucated adolescents are more likely than higher educated students to engage in 
heavy drinking (Kepper, Monshouwer, Van Dorsselaer, & Vollebergh, 2011), 
research on the effectiveness of school health education materials has particu-
larly focused on higher educated students (Cuijpers, Jonkers, De Weerdt, & De 
Jong, 2002; Gray, Anderman, & O’Connell, 2011). As a consequence, it remains 
unknown whether school health education materials have any effects on low 
educated adolescents and, if so, which factors influence these effects. 

One potential factor of influence is the use of specific evidence formats to 
support the claims that are being made (Reinard, 1988). To increase the effec-
tiveness of health education materials, developers can add either narrative or 
statistical evidence. Narrative evidence presents a cohesive story, often from the 
perspective of one or more protagonists (Kopfman, Smith, Ah Yun, & Hodg-
es, 1998), whereas statistical evidence summarizes quantitative information 
about a large number of cases and can be generalized across a population (Allen 
& Preiss, 1997). Several previous studies have compared the effects of these 
types of evidence on health outcomes mostly amongst college students (Gray 
& Harrington, 2011; Yu, Ahern, Connolly-Ahern, & Shen, 2010). Recently, 
a meta-analysis of these studies showed that statistical evidence had a slightly 
stronger impact on beliefs and attitude, whereas narrative evidence had a slightly 
stronger impact on behavioral intention (Zebregs, Van den Putte, Neijens, & 
De Graaf, 2015). Low educated adolescents, however, have less cognitive capac-
ities than college students and they are less able to process information (Hunt, 
2005). As a result, the general impact of health education materials is likely to 
be smaller amongst this target group, which also decreases the effect differences 
between different variants of materials. Hence, the findings of previous studies 
amongst college students may not apply to low educated adolescents.

The aim of our study is to gain more insight into the effectiveness of school 
health education materials for low educated adolescents and whether this effec-
tiveness is influenced by the presence of narrative versus statistical evidence. We 
will specifically focus on the effects of school health education materials about 
alcohol on knowledge about the negative consequences of alcohol consumption, 
affective and cognitive attitude towards alcohol, and intention to drink alco-
hol. We will apply a two condition (narrative vs. statistical evidence) repeated 
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measures design, including a pre-measurement, immediate post-measurement, 
and delayed post-measurement. With this study we aim to make an important 
contribution to the existing knowledge about school health education for low 
educated adolescents.

Theory

The effects of narrative and statistical evidence are suggested to differ across 
outcome variables, because they trigger different affective and cognitive reactions 
while being processed (Kopfman et al., 1998; Zebregs et al., 2015). On the one 
hand, narrative evidence is considered to be more concrete, imaginable, emo-
tionally involving and, as such, more vivid than statistical evidence (Taylor & 
Thompson, 1982). Consequently, narrative evidence is expected to trigger more 
affective reactions than statistical evidence (Kopfman et al., 1998). Narrative 
evidence is, however, only based on one or a small number of cases (Allen & 
Preiss, 1997). This makes it easier for people to argue that the evidence presents 
a unique case and that they are not likely to experience similar outcomes them-
selves. Statistical evidence, on the other hand, provides information about the 
likelihood that a behavior will have particular outcomes, which is based on a 
large number of cases. Because of the large number of cases, statistical evidence 
provides a stronger argument for the likelihood that people will experience the 
behavioral outcomes that are discussed (Baesler & Burgoon, 1994; Zebregs et 
al., 2015). Stronger arguments trigger more cognitive reactions that are in line 
with the advocated position than weaker arguments (Petty & Cacioppo, 1979). 
As such, statistical evidence is likely to trigger more cognitive reactions that 
are in line with the advocated position than narrative evidence (Kopfman et al., 
1998). Effects of statistical and narrative evidence differ across outcome vari-
ables, because for each outcome variable the magnitude of the influence of af-
fective and cognitive reactions is different. That is, some outcome variables relate 
more affect, while others relate more to cognition (Keer, Van den Putte, & Nei-
jens, 2010; Nisbett & Ross, 1980). In the following paragraphs, these relations 
will be considered separately for each outcome variable to provide a thorough 
understanding.

Knowledge about the Negative Consequences of Alcohol

Effects on knowledge about the negative consequences of alcohol that are dis-
cussed in health education materials may be stronger when the information is 
supported by narrative evidence. This effect can be explained through the associ-
ations that are established in memory. Narrative evidence is considered to estab-
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lish more diverse associations because it is more vivid (Nisbett & Ross, 1980). 
These associations make it more likely for the knowledge that has been learned 
to be activated and retrieved when needed (Radvansky, 2011). It could therefore 
be expected that knowledge learned through narrative evidence is easier to re-
trieve and, as a result, that narrative evidence shows a stronger effect on knowl-
edge. This hypothesis is supported by the few studies that compared the effects 
of narrative and statistical information in health messages on knowledge. These 
studies showed that participants indeed remembered more information after 
reading a message containing narrative evidence than after reading a message 
containing statistical evidence (Kazoleas, 1993; Mazor et al., 2007). Neverthe-
less, exposure to materials containing statistical evidence is also likely to have an 
effect on knowledge. Hence, we expect both materials with narrative and statis-
tical evidence to have a positive effect on knowledge, but that this effect will be 
stronger for materials containing narrative evidence. 

The expected effects may however not be similar for all students, because some 
students already possess more knowledge before exposure to the materials and 
have less possibility to learn (Mason, Mennis, Linker, Bares, & Zaharakis, 2014). 
Preventive health education about substance use, as we focus on in this study, 
aims to educate students about the negative consequences of the targeted behav-
ior. Students who already know the negative consequences that are mentioned 
in the materials have little possibility to learn additional negative consequences 
from the materials. Therefore, we expect the effects on knowledge of health ed-
ucation materials to be moderated by the amount of knowledge that students 
have before exposure to materials. That is, effects on knowledge about negative 
consequences of alcohol are expected to be stronger for students who have little 
knowledge before exposure than for students who have more knowledge before 
exposure. Based on these expectations, we formulated the following hypothesis:

H1: Health education materials containing narrative evidence 
have a stronger positive effect on alcohol knowledge than materials 
containing statistical evidence, moderated by the amount of alcohol 
knowledge at T1. 

Affective and Cognitive Attitude towards Alcohol

To understand the effects of statistical and narrative evidence on recipients’ 
evaluation of a behavior, it is important to distinguish between the cognitive 
and affective component of attitude. Although it is suggested that the attitude 
construct consists of both a cognitive and an affective component (Conner, Go-
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din, Sheeran, & Germain, 2013), previous studies that compared the effects of 
narrative and statistical evidence have examined attitude as a single construct 
(Hong & Park, 2012; Kazoleas, 1993). Affective attitude consists of the feelings 
and emotions that people associate with a behavior, whereas the cognitive atti-
tude consists of the beliefs, thoughts, and attributes that people associate with 
a behavior (Haddock & Maio, 2007). As such, affective attitude relates to the 
affective reactions that are triggered by a message and cognitive attitude to the 
cognitive reactions that are triggered by a message. Because narrative evidence 
triggers more affective reactions, we expect it to have a stronger effect on affec-
tive attitude. Likewise, we expect statistical evidence to have a stronger effect on 
cognitive attitude, because statistical evidence triggers more cognitive reactions. 
Nevertheless, for a large share of the target population there might be little 
possibility and need for change, because previous studies have found that early 
adolescents often already have unfavorable attitudes towards alcohol (Mason et 
al., 2014). Hence, we expect the predicted effects to be stronger for students who 
already have a favorable affective or cognitive attitude towards alcohol before 
exposure. However, there is no empirical support for our propositions, because 
the effects of statistical and narrative evidence on affective and cognitive attitude 
have not been studied yet. 

H2: Health education materials containing statistical evidence have 
a stronger negative effect on cognitive attitude towards alcohol use 
than materials containing narrative evidence, moderated by the fa-
vorability of cognitive attitude at T1.

H3: Health education materials containing narrative evidence have 
a stronger negative effect on affective attitude towards alcohol use 
than materials containing statistical evidence, moderated by the fa-
vorability of affective attitude at T1.

Behavioral Intention

Because narrative evidence is expected to have a stronger effect on affective at-
titude and statistical evidence to have a stronger effect on cognitive attitude, the 
expected effect for behavioral intention depends on the strength of its relation 
with affective and cognitive attitude. Various studies have found that affect in 
most cases has a stronger impact on behavioral intention than cognition (Keer 
et al., 2010; Trafimow & Sheeran, 2004). Because we expect narrative evidence 
to have more impact on affective attitude than statistical evidence, we could 
therefore also expect narrative evidence to have a stronger impact on behavior-

A comparison of the effects of narrative versus statistical evidence



76

al intention. This was indeed found in a meta-analysis comparing the impact 
of statistical and narrative evidence, although the difference in effect strength 
between both types of evidence was very small (Zebregs et al., 2015). Hence, 
we expect narrative evidence to have a stronger effect on students’ intention to 
drink alcohol than statistical evidence. Similar to our predictions for knowledge, 
affective attitude, and cognitive attitude, we expect this effect to be stronger for 
students who already have a higher intention to drink alcohol.

H4: Health education materials containing narrative evidence have 
a stronger negative effect on intention to drink alcohol than mate-
rials containing statistical evidence, moderated by the intention to 
drink alcohol at T1.

Method

A three-wave quasi-experiment with two conditions (narrative vs. statistical 
evidence) was conducted during the spring of 2014 at schools of the two lowest 
levels of the Dutch secondary education system. The first wave (T1) consisted 
of a pre-measurement questionnaire. At the second wave (T2) participants were 
first exposed to the stimulus materials, followed by an immediate post-measure-
ment. Finally, the third wave (T3) consisted only of a post-measurement ques-
tionnaire. There was an interval of approximately four weeks between each wave.

Materials

To manipulate the type of evidence, the stimulus materials consisted of two 
booklets, which were based on existing materials of the Dutch Trimbos Insti-
tute’s ‘Healthy School and Drugs’ program. The booklets contained four pages 
of texts, in which the negative consequences of alcohol consumption were ad-
dressed. The main texts were identical in both booklets. Below each main text on 
the first three pages, there was a text box in which evidence was provided that 
supported the claims in the text above. This evidence was either provided in a 
narrative or a statistical format. In the narrative condition the text boxes con-
tained 47.01 percent of the total amount of text and in the statistical condition 
40.65 percent. It was inevitable to have lengthier narratives than statistical texts, 
because narratives typically contain information about the setting and characters 
whereas statistical evidence does not (Kopfman et al., 1998). In both conditions 
the booklets contained identical exercises after each text page. The use of exer-
cises is common in health education materials and is part of the materials of the 
“Healthy School and Drugs” program. Hence, the purpose of these exercises was 
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to raise the ecological validity of the study. 

Participants

In this study students of special education schools and pre-vocational schools 
participated. Pre-vocational schools form the lowest mainstream level of the 
Dutch secondary education system. At schools of this type we particularly sam-
pled classes that included students within a special support program. These stu-
dents have learning problems that hinder their performance at school. Therefore, 
they require additional support. Students are allowed to enroll in this support 
program after receiving advice from their school to do so. Special education 
schools form a level below the lowest mainstream level, intended for students 
who have severe learning difficulties. To be allowed to enroll in this type of ed-
ucation students have to meet special requirements, of which an IQ between 60 
and 75 is one of the most important. At special education schools groups usually 
do not contain more than ten students, because the students who attend this 
type of education require much individual attention. 

Six special education schools and three pre-vocational schools participated in 
this study. Of each school level 14 classes were included. In total 122 special 
education school students and 211 pre-vocational school students entered the 
condition assignment process. From this sample, 109 special education school 
students and 192 pre-vocational school students completed all three waves. 
At special schools more students dropped out in the statistical condition (n = 
9) than in the narrative condition (n = 4), while at pre-vocational schools the 
dropouts were about equally divided across the statistical (n = 10) and narrative 
condition (n = 9). All dropouts were caused by the absence of students in class 
due to illness or other obligations. The higher number of dropouts in the statisti-
cal evidence condition in special education schools was due to the same reasons. 
For both school types Chi-square tests indicated that students who dropped out 
did not have significantly more drinking experience at T1 (p’s > .05). Before the 
analyses were conducted, 13 special education school students and eight pre-vo-
cational school students were removed from the sample due to missing values. 
As a result, the final sample contained 101 special education school students and 
187 pre-vocational school students.

Table 5.1 provides an overview of students’ demographics. The sample contained 
slightly more boys than girls and the average age was close to thirteen (M = 
12.85; SD = .57; range: 12-14). Most students were born in the Netherlands and 
spoke mainly Dutch at home. Furthermore, most students had no religion, the 
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others being mainly Muslim, Catholic, or Protestant. Chi-square tests indicated 
there were no differences in demographics between conditions (p’s > .05).

Table 5.1
Overview of background variables
Gender

Boys 52.4%
Girls 47.6%

Birth country
Dutch 91.6%
Morocco 1.4%
Turkish 1.0%
Surinam 0.3%
Other 5.6%

Primary language at home
Dutch 77.3%
Turkish 6.6%
Arab 5.2%
Berber 2.1%
Papiamento 8.0%
Other 0.7%

Religion
No religion 51.4%
Catholic 13.3%
Protestant 10.8%
Muslim 20.9%
Buddhist 0.4%
Jewish 0.7%
Other 2.5%

Frequency of alcohol consumption
Never 69.4%
1 – 10 days per year 20.5%
1 day per month or more 10.1%
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Ethics statement

The ethical committee of the Faculty of Social Sciences at the University of 
Amsterdam approved this study. In accordance with the procedures of the eth-
ical committee, we first informed schools about the details of the study and 
did not continue until they formally agreed to participate in writing.  Before 
the study started, parents were informed about the participation of their child 
through an information letter. Attached to the information letter was a form 
that parents could sign and return if they did not agree with their child’s par-
ticipation. This method of consent is in accordance with the rules specified in 
the ethical committee’s guidelines and explicitly agreed on following the ethical 
committee’s review of the study protocol (registration number: 2014-CW-09). 
The rejection rate was below five percent.
 
Procedure

Data were collected in a classroom setting. During the first wave, students re-
ceived verbal instructions from the experiment leader. Hereafter, they individ-
ually completed the questionnaire, which contained items about the dependent 
and control variables. Students spent about 25 minutes to complete the ques-
tionnaire.

About four weeks later schools were revisited for the second wave. Before the 
visits, classes were assigned to one of the two conditions. Of the final sample 14 
classes (141 students) students were assigned to the narrative condition and 15 
classes (147 students) to the statistical condition. Students first received verbal 
instructions as a group, after which they individually completed the booklet 
of the condition they were assigned to. Completing the booklet took about 15 
minutes. When they were finished, students handed in their booklets and re-
ceived the post-measurement questionnaire. The questionnaire contained items 
about dependent variables and took about 20 minutes to complete.

The third wave took place approximately another four weeks later. Again stu-
dents first received instructions as a group. Hereafter, they individually complet-
ed the questionnaire, which required about 20 minutes to complete.

Measures

The questionnaire at each wave contained items on various determinants of 
drinking behavior. At the first wave, demographics and background variables 
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were measured as well. At the second wave, the questionnaire contained some 
additional text processing measures. All items were adapted to the abilities of 
the low educated adolescents that participated in this study. A description of the 
measures that we included in our analyses is provided below. 

Knowledge about the negative consequences of alcohol. Knowledge about the 
negative consequences of drinking alcohol was measured using an open-ended 
question, in which the participants were asked to write down as many negative 
consequences as they knew. Two independent coders coded the number of nega-
tive consequences. Inter-coder reliability was determined by computing the cor-
relation between coders at each wave (T1: r = .99; p < .001. T2: r = .99; p < .001. 
T3: r = .99; p < .001.). Differences between coders were discussed until agree-
ment was reached. The number of negative consequences that participants wrote 
down was used as an indicator of knowledge (T1: M = 3.11; SD = 1.47. T2: M = 
3.70; SD = 1.53. T3: M = 2.91; SD = 1.50.).

Affective and cognitive attitude towards alcohol. Affective attitude towards 
alcohol was measured at each wave using two semantic differential items unen-
joyable-enjoyable and unpleasant-pleasant (Crites, Fabrigar, & Petty, 1994). Cog-
nitive attitude towards alcohol was measured using the items unwise-wise and 
bad-good (Conner et al., 2013). The sentence “I find drinking alcohol...” preceded 
each item. Responses were measured on a four-point scale (Ajzen, 2006). A total 
affective attitude score was computed by averaging the two items (T1: r = .81; 
M = 1.79; SD = .83. T2: r = .80; M = 1.81; SD = .83. T3: r = .83; M = 1.85; SD 
= .86.). And a total cognitive attitude score was computed by averaging the two 
items (T1: r = .72; M = 1.56; SD = .63. T2: r = .65; M = 1.57; SD = .65. T3: r = 
.71; M = 1.59; SD = .66.).

Intention to drink alcohol. Intention to drink alcohol was measured through 
three statements: (1) “I plan to drink alcohol”; (2) “I plan to drink alcohol in 
the upcoming month”, and (3) “I plan to drink alcohol in the upcoming year” 
(Ajzen, 2006). The scale ranged from 1 (no, certainly not) to 4 (yes, certainly). An 
intention score was computed by averaging the items (T1: α = .76; M = 1.61; SD 
= .66. T2: α = .79; M = 1.65; SD = .63. T3: α = .84; M = 1.70; SD = .80.).

Past behavior. To control for differences in past behavior we included a 
closed-ended question at T1. Students were asked to indicate how often they 
consumed alcohol on the following response categories: never, 1-3 days per year, 
4-10 days per year, 1 day per month, 2-3 days per month, 1 day per week, and more 
than 1 day per week. Because only a small share of students consumed alcohol, 
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some categories were merged. This resulted in an indicator of past behavior with 
the categories never, 1-10 days per year, and 1 day per month or more. 

Data Analyses

All hypotheses were examined through repeated measures analyses of variance 
in SPSS 20. To distinguish between students who scored high and low on 
knowledge, affective attitude, cognitive attitude, and behavioral intention at T1 
we created separate grouping variables based on the median of each outcome 
variable. Students who scored below or equal to the median of the outcome vari-
able at T1 were assigned the value 0 and students who scored above the median 
were assigned the value 1. A separate repeated measures analysis was conducted 
for each outcome variable. In each analysis we included the median split variable 
and evidence type (testimonials vs. statistics) as between-subjects factors. In 
addition, we controlled for age, gender, school level and past behavior in all anal-
yses. However, if the influence of a control variable was not significant at a level 
of p < .10, the control variable was eliminated from the analysis. All contrasts 
were computed using a Bonferroni correction for multiple comparisons. Table 
5.2 provides an overview of the means of all dependent variables per condition.

Results

At the baseline measurement, students on average knew slightly more than three 
negative consequences of consuming alcohol. Furthermore, students had slightly 
negative affective and cognitive attitudes towards alcohol, and a low intention 
to consume alcohol (see Table5. 2). About 7 out of 10 students never consumed 
alcohol, 2 out of 10 did this on one to ten days per year, and 1 out of 10 on one 
day per month or more (see Table 5.1). A chi-square test indicated that there 
were no differences in previous behavior between conditions (p > .05).

Main Analyses

Our first hypothesis predicted that health education materials containing nar-
rative evidence would have a stronger positive effect on knowledge than mate-
rials containing statistical evidence, moderated by the amount of knowledge at 
T1. The results did not show a significant interaction between time, condition, 
and T1 knowledge (F(2, 562) =.43, η2 = .00, p = .653). Therefore, hypothesis 
1 was rejected. However, we found a significant interaction between time and 
the amount of knowledge at T1 (F(2, 562) =64.53, η2 = .19, p < .001). Post-hoc 
analysis showed that students who had little knowledge at T1 had significantly 
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more knowledge at T2 than at T1. However, knowledge decreased significantly 
between T2 and T3. Students who scored high on knowledge at T1 wrote down 
significantly less negative consequences at each subsequent wave (see Table 5.2). 

Hypothesis 2 predicted that health education materials containing statistical 
evidence has a stronger negative effect on cognitive attitude than materials con-
taining narrative evidence, moderated by the favorability of cognitive attitude 
at T1. The results showed no significant interaction involving condition, time, 
and cognitive attitude at T1 (F(2, 564) = 2.27, η2 = .01, p = .104). Therefore, hy-
pothesis 2 is rejected. There was a significant interaction effect between time and 
cognitive attitude at T1 (F(2, 564) = 16.03, η2 = .05, p < .001). Students, who 
had a favorable cognitive attitude towards alcohol at T1, had a significantly less 
favorable attitude at T2 and T3 than at T1. An unintended effect was found for 
students who had an unfavorable cognitive attitude at T1. These students had a 
significantly more favorable cognitive attitude towards alcohol at T3 than at T1 
(see Table 5.2). 

Table 5.2
Comparison of estimated means and standard errors per school type between waves 
within groups that scored above or below the median of the outcome variable at T1
Knowledge T1 T2 T3
T1 low 2.17 (.08)a 3.19 (.13) 2.42 (.13)a

T1 high 4.72 (.10) 4.09 (.17) 3.09 (.16)
Cognitive Attitude T1 T2 T3
T1 unfavorable 1.21 (.03)b 1.31 (.05)b,c 1.40 (.05)c

T1 favorable 2.28 (.03) 2.12 (.05)d 2.12 (.05)d

Affective Attitude T1 T2 T3
T1 unfavorable 1.27 (.05) 1.49 (.08)e 1.53 (.07)e

T1 favorable 2.62 (.04)f 2.46 (.06)g 2.54 (.06)f,g

Behavioral Intention T1 T2 T3
T1 low 1.39 (.04)h 1.50 (.07)h,i 1.59 (.07)i

T1 high 2.22 (.03)j,k 2.20 (.05)j 2.31 (.05)k

Note. Superscript indicates group means that do not differ significantly ( p > .05) 
between waves.   

Our third hypothesis predicted that health education materials containing 
narrative evidence has a stronger negative effect on affective attitude than ma-
terials containing statistical evidence, moderated by the favorability of affective 
attitude at T1. No significant interaction effect on affective attitude was found 
between time, condition, and affective attitude at T1 (F(2, 560) = .58, η2 = .00, p 
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= .560). Hence, hypothesis 3 is rejected. There was however a significant inter-
action between time and affective attitude at T1 (F(2, 560) = 14.50, η2 = .05, p 
< .001). Student who had a favorable affective attitude at T1 had a significantly 
less favorable affective attitude at T2 than at T1. We did not find any significant 
difference between T1 and T3 and between T2 and T3. An unintended effect 
was found for students who had an unfavorable affective attitude at T1. These 
students had a significantly more favorable affective attitude at T2 and T3 than 
at T1. 

Hypothesis 4 predicted that health education materials containing narrative 
evidence has a stronger negative effect on intention to drink alcohol than mate-
rials containing statistical evidence, moderated by the intention to drink alcohol 
at T1. There was no interaction effect between conditions, time, and behavioral 
intention at T1 (F(2, 564) = .91, η2 = .01, p = .166). Hence, hypothesis 4 is re-
jected. We neither found a significant interaction between time and behavioral 
intention at T1 (F(2, 564) = 2.21, η2 = .01, p = .110).

Discussion

In this study we aimed to examine the effects of school health education mate-
rials for low educated adolescents on knowledge, cognitive and affective attitude 
towards alcohol, and intention to drink alcohol. We also examined whether 
these effects differed between materials containing statistical evidence and ma-
terials containing narrative evidence. Desired immediate effects were found on 
knowledge, affective attitude, and cognitive attitude for students who had much 
opportunity for change in a healthy direction. The effect for knowledge disap-
peared within a month, while the effects persisted for cognitive attitude and 
partly persisted for affective attitude. Undesired effects were found for knowl-
edge, cognitive attitude, and affective attitude amongst students who already 
had high knowledge and negative attitudes and thus had little opportunity for 
change in a more healthy direction. No effects were found on intention to drink 
alcohol. We did not find any differences between conditions. That is, effects were 
equally strong for the narrative evidence and the statistical evidence condition.

The lack of differences between conditions contradicts the findings of previous 
studies that mainly found small effects of evidence (Zebregs et al., 2015). How-
ever, these studies were mostly conducted amongst college students (Gray & 
Harrington, 2011; Yu et al., 2010). We suggested that the findings for college 
students would possibly not apply to students who have less cognitive capacities 
(Hunt, 2005). Due to their limited cognitive capacities, these students could be 
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expected to be less capable to process information. This most likely decreases the 
overall effect of health education materials and, as a consequence, the difference 
between materials containing statistical and narrative evidence. 

To explain the undesired effects amongst the students who had little opportuni-
ty for change, we have to distinguish the effect on knowledge from the effects on 
affective and cognitive attitude. The undesired effects for affective attitude and 
cognitive attitude are most likely the product of regression towards the mean. 
Regression towards the mean occurs in situations where participants are allocat-
ed to a group based on pretest scores, like we did in this study (Marsh & Hau, 
2002). Most students with little possibility of change in a healthy direction re-
ported the lowest possible score at T1 (Affective attitude: 80.3%. Cognitive atti-
tude: 80.7%.). All measures include some level of measurement error. As a result, 
repeated measurements of the same variable will never result in fully identical 
scores. Due to the extremely low scores at T1, the change of scores for affective 
and cognitive attitude at subsequent waves could only be an increase. Hence, the 
undesired effects that we found are most likely statistical artifacts (Campbell & 
Kenny, 1999). Because the scores in the groups with more possibility for change 
were not as close to the extreme ends of the scales, this effect was not likely to 
occur amongst these students.

Regression towards the mean was also not likely to occur for knowledge, because 
a smaller share of students (30.9%) had the most extreme score. Therefore, the 
unintended effect for knowledge is probably caused by a different mechanism. 
We found that students, who had much knowledge at T1, had less knowledge at 
each subsequent wave. Knowledge was measured using an open-ended question 
asking the participants to write down all the potential negative consequences 
of drinking alcohol that they knew. The willingness to write down all negative 
consequences they knew may have decreased most amongst those who already 
had much knowledge, because they had to write down most of all students. This 
decrease may have been reinforced at each subsequent wave and explain the de-
crease in knowledge at each subsequent wave. 

This study adds to the existing literature in two ways. First, we showed that 
health education can effectively increase low educated students’ knowledge and 
make their attitudes towards alcohol more negative, when there is an opportuni-
ty for such change. This is important, because previous studies focused primarily 
on higher educated students and it was not known whether health education 
materials could be effective for lower educated students (Cuijpers et al., 2002; 
Gray et al., 2011). Second, we revealed that amongst low educated students 

Chapter 5



85

there is no difference between the effects of statistical and narrative evidence. 
Previous studies comparing the effects of statistical and narrative evidence have 
mainly been conducted amongst college students (Gray & Harrington, 2011; Yu 
et al., 2010). Our findings suggest that the findings for these highly educated 
samples do not apply to lower educated target groups.

Our study has several implications for future studies. The finding that students 
forget the negative consequences they learned within a month suggests there is 
a need for repeated exposure. Hence, future studies should aim to examine the 
effects of multiple exposures to health education materials and whether it is pos-
sible to establish enduring effects. Repetition of information is likely to reinforce 
the associations students have with alcohol and its negative consequences, mak-
ing it more likely for knowledge to be activated when it is needed (Radvansky, 
2011). Hence, multiple exposures increase the likelihood that materials will be 
effective over time. However, repeated exposures to the same materials is likely 
to be perceived as boring. Therefore, researchers should examine whether the 
use of different materials for exposures at different time points is more effective 
(Tellis, 1997). Our results showed that both types of materials that were used in 
this study were effective. Therefore, both materials containing statistical and nar-
rative evidence could be applied to create more diversity. As such, information 
about the same topics could be repeated through different formats, which may 
help to establish more diverse traces in memory and could make it more likely 
that the knowledge is recalled at a later moment in time (Nisbett & Ross, 1980; 
Radvansky, 2011).

Furthermore, researchers should examine the moderating influence of education 
level, because our findings differ from the findings of studies conducted amongst 
college students. Our current findings suggest there is a difference between the 
effects that are found for students from higher and lower education levels, but 
conclusive evidence would require studies in which students from different ed-
ucation levels are included. In this way it would be possible to test the influence 
of education level statistically. Finally, future studies should examine the unin-
tended effects that we found by applying designs that include a control group. 
We suggested that the unintended effects are most likely not caused by exposure 
to the materials, but by statistical and methodological causes. However, it is nec-
essary to confirm these explanations with a control group that is not exposed to 
any materials. These effects should then also occur for this group. 

In practical terms the implications of this study are that professionals involved 
with health education could expect materials to be effective means to influence 
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knowledge, cognitive attitude, and affective attitude of low educated adolescents. 
However, especially the short-lived effect on knowledge that we found suggests 
that a single exposure is not sufficient to establish enduring effects. Therefore, 
health education professionals should consider programs that involve multiple 
exposures at different time points. It could even be considered to spread expo-
sures over several years, but the most promising intervals between time points 
and durations of programs remain yet to be determined ( Janiszewski, Noel, & 
Sawyer, 2003). 

We believe that through our study important progress was made in under-
standing the effectiveness of school health education materials for low educated 
adolescents. In addition to the empirical findings, this study provided additional 
questions for future studies. We particularly stress the importance of additional 
studies that include lower educated target groups. A lot of existing knowledge 
about the effectiveness of message strategies is derived from studies amongst 
highly educated college students. Because we do not know how these effects 
differ for lower educated target groups, it is very difficult to apply this existing 
knowledge to create effective materials for lower educated target groups. While 
it are these target groups that are often most likely to engage in unhealthy 
behaviors (Kepper et al., 2011). Therefore, it will only be possible through the 
means of additional research to create school health education materials for low 
educated target groups that are most effective.
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Chapter 6: The added value of testimonials in health 
education materials

Abstract

Adding testimonials to health education materials is suggested to improve ef-
fectiveness through the mental images that people form. However, previous 
research has not yet tested the added value of testimonials in the context of 
school health education. Therefore, a pre-post experiment with two experimental 
conditions (informative texts only versus informative texts + testimonials) and a 
control group was conducted using materials about alcohol. In total 281 Dutch 
seventh grade students participated. Results showed intended effects on knowl-
edge for the experimental groups compared to the control group, which did not 
differ between conditions. Intended effects were also found for cognitive and 
affective attitude, but only among participants who had an unhealthy attitude at 
baseline. However, for neither of the attitudes there was a difference between the 
experimental groups and the control group. No effects were found for intention. 
We conclude that testimonials do not increase the effectiveness of health educa-
tion materials.

This chapter is submitted as:
Zebregs, S., Van den Putte, B., De Graaf, A., Lammers, J., & Neijens P. (2015). 
The added value of testimonials in health education materials. Manuscript submitted 
for publication.
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Introduction

Small narratives, such as testimonials in health education materials, are suggest-
ed to have positive persuasive effects, by helping readers to form a mental image 
of the information that is described and, subsequently, improving comprehen-
sion (Bower & Morrow, 1990; Dahlstrom, 2012). Testimonials describe a per-
sonal story or experience. They typically include information about the person 
involved and explain this person’s goals, plans, and actions (Braverman, 2008). 
Health education materials may benefit from the positive effects of testimonials 
by adding them to the informative texts that are typically used. The added value 
of testimonials in addition to informative texts has however not yet been exam-
ined in school health education before. 

To examine the added value of testimonials to informative texts, it is necessary 
to have a design that allows to compare a group that only reads informative 
texts to a group that reads informative texts with testimonials added to them. In 
addition, it is important to have a pre-posttest design, to examine whether dif-
ferences between conditions are caused by changes in an intended or unintended 
direction. Two previous studies have been conducted using testimonials added to 
informative texts in health education (Limon & Kazoleas, 2004; De Wit, Das, 
& Vet, 2008). Both studies applied posttest only between-subjects designs and 
compared a condition in which testimonials were added to informative texts to 
a condition in which statistical evidence was added. Limon and Kazoleas (2004) 
did not find a difference between conditions with a testimonial versus statistical 
evidence on attitude towards tanning. De Wit and colleagues (2008) found a 
positive effect of an informative text with a testimonial in comparison to the 
no exposure control group and the group who received an informative text with 
statistical evidence on the perceived risk of getting infected with hepatitis B and 
intention to get vaccinated. Unfortunately, it is not possible to tell from these 
results whether the testimonial increased the effect of the informative text it was 
added to or whether statistical evidence had a negative influence on the effect of 
the informative text. Therefore, it is impossible to tell from these studies whether 
testimonials in health education materials have any additional value to informa-
tive texts.

In our study we examine the added value of testimonials in the context of school 
health education materials about alcohol. The aim of such materials generally is 
to increase knowledge about the negative consequences of drinking alcohol, to 
decrease the favorability of students’ cognitive and affective attitudes towards the 
behavior, and to influence future behavior, for which we use intention to drink 
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alcohol as a proxy. We expect an effect in a healthy direction on all outcome 
variables in both experimental groups, but that these effects are stronger for the 
condition that includes testimonials. Furthermore, in accordance with previous 
studies, we expect few effects for students who already have much knowledge 
about the negative consequences of drinking alcohol, unfavorable attitudes to-
wards alcohol, and little intention to drink alcohol (e.g., Mason, Mennis, Linker, 
Bares, & Zaharakis, 2014). This study adds to the existing literature by being the 
first study that examines the added value of testimonials in the context of infor-
mational school health education materials.

Method

Design

An experiment was conducted with a pre- and posttest, two experimental groups 
(informative texts versus informative texts + testimonials), and a control group. 
There was a five week-interval between waves. The control group was added to 
account for potential questionnaire effects that may occur due to repeated ad-
ministration of questionnaires (Wilson & Putman, 1982).

Materials

Materials were booklets containing four pages of text about the negative con-
sequences of drinking alcohol, which were identical in both conditions. In the 
condition with testimonials, three short stories were added to the informative 
text in which adolescents told how they experienced the negative consequences 
that were described on that page. In both experimental conditions identical ex-
ercises were added after each text page as is common in school health education 
programs. 

Participants

This study was conducted amongst seventh grade students from pre-vocational 
schools. Students at these schools are a prominent adolescent risk population 
for alcohol use and therefore a suitable population for our study. According to 
our power calculation we required 258 participants to have a 90% chance to find 
small effects (f = .1) if those existed. In total 336 students from two schools par-
ticipated in this study. Between waves 33 students dropped out, mainly due to 
illness. In addition, 22 students were removed before analyses because of missing 
values, resulting in a final sample of 281 students. 
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Procedure

During both waves data were collected in a classroom setting. Sessions started 
with verbal instructions. At the first wave all students completed a pre-test ques-
tionnaire. This took about 25 minutes. The second wave took place exactly five 
weeks later. Students in the experimental conditions first completed a booklet, 
which took about 15 minutes. Subsequently, they received a posttest question-
naire that took about 20 minutes to complete. In the control group students did 
not receive a booklet and were immediately requested to complete the question-
naire. The ethical committee of the first author’s affiliation institution approved 
these procedures. 

Measures

Knowledge about the negative consequences of drinking alcohol was measured 
using an open-ended question asking participants to write down as many neg-
ative consequences of drinking alcohol as they knew. Responses were coded 
independently by two coders (T1: r = .96; M = 3.25; SD = 1.31. T2: r = .95; M 
= 3.41; SD = 1.39.). Affective (e.g., unenjoyable-enjoyable; T1: r = .76; M = 1.86; 
SD = .76. T2: r = .80; M = 1.82; SD = .76.) and cognitive attitude toward alcohol 
(e.g., unwise-wise; T1: r = .50; M = 1.60; SD = .54. T2: r = .65; M = 1.56; SD = 
.60.) were both measured with two semantic differential items. Items were pre-
ceded by the sentence “I find drinking alcohol...” Intention to drink alcohol (T1: 
α = .63; M = 1.62; SD = .54. T2: α = .76; M = 1.66; SD = .63.) was measured 
using three measures (e.g., “I plan to drink alcohol”; Ajzen, 2006).

To check whether testimonials improved participant’s mental image we included 
the statement “while reading I visualized the things that were described in the text” 
with a four-item response scale.

Differences in alcohol use during the past year were controlled for using a 
closed-ended question with the categories never, 1-10 days per year, and 1 day per 
month or more.
 
Data Analyses

Repeated measures ANOVAs were conducted to test the effects of the materials 
on knowledge, attitudes, and intention. To distinguish between students who 
had much or little opportunity for improvement, grouping variables were cre-
ated for each outcome variable at the first wave based on the medians. Students 
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scoring below or equal to the median were assigned to one group and students 
scoring above the median to another group. In all analyses we controlled for age, 
gender, and past behavior if these were found to have a significant impact on the 
dependent variable at a level of p < .10. Contrasts were computed using a Bon-
ferroni correction for multiple comparisons. 

Table 6.1
Comparison of estimated means between waves of knowledge per condition, within 
groups that scored above or below the median of knowledge at T1.
Knowledge Control group Informative only Informative & 

testimonials
T1 T2 T1 T2 T1 T2

T1 low 2.77 
(.20)a

3.45 
(.34)a

2.58 
(.19)

4.10 
(.32)

2.63 
(.20)

4.24 
(.34)

T1 high 4.84 
(.21)b

4.26 
(.35)b

4.84 
(.21)c

4.61 
(.36)c

4.89 
(.20)d

5.19 
(.34)d

Note. Superscript indicates group means that do not differ significantly ( p > .05) 
between waves.   

Results

Our final sample contained slightly more girls (55.2%) than boys (44.8%), with 
an average age slightly above twelve  (M = 12.41; SD = .53.). Most partici-
pants were Dutch (96.1%) and had either no religion (61.9%) or were catholic 
(30.4%). The majority of students never consumed alcohol (73.6%), while most 
students who did consume alcohol did this on 1 to 10 days per year (21.8%). 

Exposure to materials with (vs. without) testimonials had a strong effect on 
mental image (d = .80; 95% CI [.50, 1.11]). The analysis for knowledge showed 
a significant interaction between time and condition (F(2, 271) = 10.21, η2 = .07, 
p < .001), and between time and the median split of knowledge at T1 (F(1, 271) 
= 70.28, η2 = .21, p < .001). The interaction between time, condition and the 
median split was not significant (F(2, 271) = .81, η2 = .01, p = .448). Contrasts 
showed that amongst students who had little knowledge at T1 there was a sig-
nificant increase of knowledge in both experimental conditions, but not in the 
control group. Amongst students who had much knowledge at T1, there were 
no significant changes over time (see Table 6.1). 

For both affective (F(1, 269) = 29.45, η2 = .10, p < .001) and cognitive attitude 
(F(1, 272) = 27.20, η2 = .09, p < .001) the only significant interactions were 
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between time and the median splits of attitudes at T1. For both affective and 
cognitive attitude, contrasts showed a significant change in a healthy direction 
amongst students who had an favorable attitude towards alcohol at T1. No sig-
nificant changes were found amongst students who had a unfavorable attitude 
towards alcohol at T1 (see Table 6.2). Results for intention also showed a sig-
nificant interaction between time and the median split (F(1, 269) = 6.76, η2 = 
.01, p = .025). However, none of the contrasts between groups were found to be 
significant (see Table 6.2). 

Table 6.2
Comparison of estimated means between waves for knowledge, affective attitude, cog-
nitive attitude, and behavioral intention, within groups that scored above or below 
the median of the outcome variable at T1.
Knowledge T1 T2
T1 low 2.66 (.18) 3.93 (.30)
T1 high 4.86 (.18)a 4.66 (.31)a

Affective Attitude T1 T2
T1 unfavorable 1.56 (.11)b 1.61 (.15)b

T1 favorable 2.82 (.11) 2.40 (.15)
Cognitive Attitude T1 T2
T1 unfavorable 1.29 (.03)c 1.37 (.06)c

T1 favorable 2.20 (.03) 1.96 (.06)
Behavioral Intention T1 T2
T1 low 1.54 (.08)d 1.58 (.13)d

T1 high 2.43 (.10)e 2.28 (.13)e

Note. Superscript indicates group means that do not differ significantly ( p > .05) 
between waves. Scales for affective attitude, cognitive attitude, and behavioral 
intention run for 1 (unfavorable/low) to 4 (favorable/high).

Discussion

Our results show that amongst students who had little knowledge at T1 expo-
sure to health education materials caused a significant increase in knowledge 
that did not emerge in the control group. However, there was no difference 
between informational materials with and without testimonials. This suggests 
that exposure to health education materials has the intended effect on knowl-
edge, but that testimonials do not have added value for this outcome variable. 
Amongst students who had much knowledge at T1, there was no significant 
change of knowledge. For affective and cognitive attitude we found effects in a 
healthy direction amongst students who had favorable attitudes at T1. Amongst 
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students who had unfavorable attitudes towards alcohol at T1 we found no ef-
fects. There was no difference between the experimental groups and the control 
group, which means that the changes cannot be accounted for by exposure to 
materials. Finally, for behavioral intention we did not find any effects.

Our study was the first to examine the added value of testimonials in school 
health education materials. It provides a strong indication that testimonials in 
health education materials do not have added value to informational materials 
for knowledge, attitude, and intention. Our study had sufficient power to detect 
small effects if these existed. Moreover, we can be confident that the lack of ef-
fects was not caused by the testimonials’ quality, because we find a strong effect 
of the testimonials on mental image. Results of previous research should there-
fore be treated with caution, because due to the incomplete designs we cannot 
conclude what the effects of testimonials were in these studies. This implies also 
that both researchers and practitioners should be cautious about the effects they 
expect from testimonials. 

Future studies on testimonials may, however, change the focus form effects on 
knowledge and determinants of behavior to outcome variables related to the 
evaluation of materials. We did find an effect of testimonials on imagery. It 
could be that imagery, for example, makes materials more interesting in the per-
ception of students (Shimoda, 1993). In a context where students have the pos-
sibility to choose for themselves whether they would like to use health education 
materials or not, interestingness is most likely a key determinant of exposure.  
Effects on interestingness may then proof of great value for the success of health 
education materials. Hence, the use of testimonials may proof to be of greater 
influence than our current results suggest, but a different research approach 
would be required to reveal these effects.
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Chapter 7: The importance of imagery for effects of 
narratives in health education materials on knowledge

Abstract

This research examines the role of imagery for the effect that narratives in health 
education materials have on knowledge. It focuses on the effects of two strate-
gies to apply the narrative format in health education materials. These strategies 
are (1) replacing the traditionally used non-narrative texts with narratives, and 
(2) adding testimonials to non-narrative texts. Secondary data analyses are con-
ducted using path modelling on data from three previously conducted experi-
ments. Results show that both strategies can increase imagery, but that the effect 
is stronger for the testimonials strategy. However, it appears that the effect of 
testimonials is primarily caused by the repetition of information rather than the 
narrative form of testimonials. Imagery both has a direct and indirect effect on 
the cognitive effort that is invested, which in turn has a positive effect on know-
ledge. Hence, the stimulation of imagery is an important factor for establishing 
effects on knowledge.

This chapter is submitted as:
Zebregs, S., Van den Putte, B., De Graaf, A., & Neijens, P. (2015). The impor-
tance of imagery for effects of narratives in health education materials on knowledge. 
Manuscript submitted for publication.
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Introduction

In The Netherlands underage drinking is more common amongst students 
enrolled in the lower than the higher levels of the mainstream secondary edu-
cation system. For example, students from the lower pre-vocational level who 
consumed alcohol during the past month are about five times more likely to be 
a binge drinker than students from the higher pre-university level (De Looze et 
al., 2014). Similarly, students from the lower levels are found to be more likely 
to engage in weekly heavy drinking (Kepper, Monshouwer, Van Dorsselaer, & 
Vollebergh, 2012). These statistics suggest there is a stronger need for prevention 
amongst students from the lower education levels.

 According to the Dutch Government health education is an important compo-
nent of the overall prevention approach (Van Rijn, 2013). However, materials of 
the most commonly used prevention program are only developed for the general 
population of mainstream secondary education students (Cuijpers, Jonkers, De 
Weert, & De Jong, 2002). This is remarkable, because students from lower edu-
cation levels generally possess less cognitive capacities than students from higher 
levels (Van Dijk & Tellegen, 2004). Students from lower levels can therefore be 
expected to experience more difficulties while processing the information from 
health education materials (Hunt, 2004). For this reason, it is important to con-
sider how materials for this target group could be developed in such a way that 
they facilitate the processing of information in the most optimal manner.

Traditionally materials have been written in an informative format that ex-
plains the negative consequences of alcohol drinking in a didactic manner with 
the goal to educate students about these negative consequences (Kreuter et al., 
2007; Trimbos Institute, 2012). Narratives have, however, been suggested to be 
a more powerful format than the informative format for many reasons (e.g., 
Kreuter et al., 2007; Green, 2008). The majority of these reasons are concerned 
with persuasive effects, which do not apply for effects on knowledge. Neverthe-
less, narratives are also suggested to provide an advantage for knowledge effects 
by stimulating imagery, which helps to make abstract concepts more concrete 
(Green, 2008). Previous research has suggested that by stimulating imagery, nar-
ratives have stronger effects on knowledge, are perceived to be more interesting, 
but also result in people investing more cognitive effort to process a text (Brit-
ton, Meyer, Hodge, & Glynn, 1980; Shimoda, 1993). Generally the investment 
of more cognitive effort is perceived to have a positive influence on knowledge 
effects, because information is more thoroughly stored in memory (Lang, 2000; 
Radvansky, 2011). 
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Previous studies have not yet examined the effects of using the narrative format 
in health education materials for students from lower education levels on im-
agery and whether effects on imagery lead to the perception of materials being 
more interesting, the investment of more cognitive effort, and effects on knowl-
edge. This will therefore be examined in this research. We argue that the stimu-
lation of imagery may result in the investment of more cognitive effort through 
a direct and an indirectly path that includes the perceived interestingness of ma-
terials. To explain these paths we will first elaborate on general network theories 
of memory and the processes through which information from health education 
materials can be placed in memory according to these theories. Hereafter, we 
will discuss how imagery can influence these processes. 

Theory

Network theories of memory

Research on how people learn from messages focuses on the processes through 
which information is stored in memory and retrieved when needed. Such 
research strongly relies on theory about memory, which is a complex and 
fast-changing area. There is a lot of debate about the exact architecture of mem-
ory and how it exactly operates (Lang, 2000; Radvansky, 2011). It is not our aim 
to take a position in this discussion. Hence, we choose to follow the work of 
Lang (2000), who applies a general network model of memory that is proven to 
be applicable for communication research.

Lang (2000) suggests that memory consists of a network of individual pieces of 
information that can be related to each other though associations. A distinction 
is made between active memory, which includes working memory and short-
term memory, and the larger inactive memory. Active memory consists of infor-
mation that a person is using at a given time. However, information in memory 
is most of the time inactive, which means that a person is not using it. Before a 
person can use information from the inactive memory, it needs to get activated 
through the associations the information has with other pieces of information. 
As such, the number of associations a piece of information has in the memory 
network with other pieces of information is important, because a piece of infor-
mation is more likely to be activated when it has more associations with other 
pieces of information (Klimesch, 1994; Radvansky, 2011). From this perspective, 
it is desirable for the retrieval of information from a message at a later point in 
time that the message establishes as many associations a possible between the 
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information it contains and existing pieces of information in memory.

Processes involved with the storage of information

To understand the influence of narratives through imagery on knowledge that 
is gained from a message, it is important to understand the processes through 
which information from a message is stored in memory. When reading a text 
people first go through an encoding stage. During the encoding stage they cre-
ate a mental model, which is a person’s perception of what is described (Bower 
& Morrow, 1990). Building a mental model requires people to activate infor-
mation from memory to interpret the text. Through the interpretation process, 
information from the text becomes part of a person’s mental model, which then 
needs to be kept in memory to interpret subsequent parts of the text (Bower & 
Morrow, 1990). 

After the encoding stage people can move into a subsequent stage where they 
actively integrate the mental model with existing information in memory. Peo-
ple do so by considering how the information from the mental model they have 
formed relates to existing information in memory that is activated (Klimesch, 
1994; Lang, 2000). Through this process associations emerge between the infor-
mation from the mental model and existing information in memory. These as-
sociations will increase the chance that the information from the mental model 
is activated in the future (Klimesch, 1994; Radvansky, 2011). Consequently,  the 
more people engage in the stage where information from the text is integrated 
with information from memory, the more association will be established, and 
the more likely it is that information from the mental model will be activated in 
the future. 

Encoding and imagery

The influence that narratives have on knowledge through imagery initially oc-
curs during the encoding process. When a word is interpreted, then it may also 
lead to the activation of visual images from memory (Bower & Morrow, 1990; 
Shimoda, 1993). For example, reading the word ‘tree’ first requires the processing 
of the four letters of the word. This will activate the concept to which the word 
refers and gives meaning to the word. In addition, it is also likely to activate a 
visual image of a tree, if such an image is available in memory. When this hap-
pens with more concepts, like a field of grass and a river, a vivid mental model 
emerges through the combination of visual images that are activated. 
Narratives are different from other presentation formats in a way that they typi-
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cally include details about contexts, characters, actions, and consequences (Kop-
fman, Smith, Ah Yun, & Hodges, 1998). These details all lead to the activation 
of concepts that allow for imagery. For example, standard informative texts in 
health education materials about alcohol would generally provide information 
about the negative consequences of drinking alcohol. Such negative consequenc-
es involve decreased control over physical movements of the body, which makes 
people more likely to get hurt. In a narrative format this same information could 
only be provided if there was information about (at least) one character (e.g., 
who the person is and what the person looks like), the context in which the 
character is situated (e.g., where is the person), and the actions of the character 
that lead to the experience of the negative consequences (i.e., drink too much 
alcoholic drinks). Subsequently, it would describe the characters experience of 
the negative consequences (e.g., falling from his bike). All these descriptions 
may activate visual images from memory, which can be combined into a vivid 
mental image. As a result, narrative and informative texts may describe the same 
negative consequences, but narratives do this in a way that allows for imagery. 
However, it should be noted that the exact images are likely to differ across peo-
ple, because different people will have stored different images in memory. 

H1: A narrative format allows for a higher level of imagery than a 
non-narrative format.

Although all narratives can be expected to stimulate imagery better than 
non-narrative formats, there are at least two ways to apply narratives in health 
education materials and different applications may have different effects on 
imagery (Kreuter et al., 2007). The first is replacing non-narrative texts with nar-
ratives, the second adding narratives in the form of testimonials to the non-nar-
rative texts. These possibilities differ in that the latter leads to repetition of 
information. This is a factor that may help to increase imagery. When a narrative 
text replaces a non-narrative text people have to process the same information 
as is included in the non-narrative text, and activate visual images and integrate 
these in their mental model (Bower & Morrow, 1990; Shimoda, 1993). These 
are additional task that  may cause especially students from lower education le-
vels to reach the limits of their capacities (Lang, 2000). As such, this may limit 
their possibility to build a rich visual mental model of the text.

Adding testimonials to non-narrative texts may help to avoid this limitation by 
providing people with more opportunity to activate visual images and integrate 
these in their mental model (Lang, 2000). This opportunity emerges, because 
people will first read the non-narrative text and thus encode the information 
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from the non-narrative text. Hereafter, they will read the testimonial, which 
includes the same information as the non-narrative text plus the details that 
are supposed to stimulate the activation of visual images. Because it will no 
longer be necessary to integrate the information that is already included in the 
non-narrative text into the mental model, people may have more of their capaci-
ties available to activate visual images and integrate these in their mental model. 
As such, the strategy of adding testimonials to non-narrative texts may result in 
a stronger effect on imagery than replacing non-narrative texts with narrative 
texts.

H2: The effect of adding testimonials to non-narrative texts on im-
agery is larger than the effect of replacing non-narrative texts with 
narrative texts.

An issue with the testimonials strategy is that the repetition of information may 
account for a part of the effect on imagery. The encoding of the non-narrative 
texts will already activate memories, which makes other memories more accessi-
ble. These memories are likely to include visual images of previous experiences. 
When information is then repeated through testimonials, the chance increases 
that these images of previous experiences become activated (Klimesch, 1994; 
Radvansky, 2011). This may occur regardless of the details in the testimonials 
that are expected to stimulate imagery. Hence, people may generate more visual 
images themselves when information is repeated. Repetition is therefore likely 
to account for a part of the effect that the testimonial strategy has on imagery.

H3: The effect of adding testimonials to non-narrative texts is partly 
accounted for by repetition of information.

The direct effect of imagery on the amount of cognitive effort that is used to 
process materials

The visual concepts that are activated have consequences for the amount of ca-
pacities that readers need to use to process a text. More extensive mental models 
place a higher demand on people’s cognitive capacities (Britton, Meyer, Hodge, 
& Glynn, 1980; Shimoda, 1993). Each additional concept needs to be held in 
readers’ active memory. Moreover, readers need to remember how each concept 
is situated within their mental model (Bower & Morrow, 1990). That is, they 
need to remember the relation of each concept with other concepts and wheth-
er and how this relation changes over time. Each concept that is added to the 
mental model therefore requires readers to hold several new relations in their 
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active memory. For example, a narrative may include a character that is a thir-
teen-year-old boy with blond hair, wearing blue jeans, who stands in the school-
yard close to the main entrance of the school. Regardless of the actions of this 
character, this description already adds seven concepts to reader’s mental model 
that need to be held in active memory. These are (1) his age, (2) his gender, (3) 
the color of his hair, (4) his blue jeans, (5) that he is standing, (6) that he is in 
the schoolyard, and (7) that he is close to the main entrance. Hence, the demand 
on reader’s cognitive capacities increases with the introduction of this character. 
Based on this reasoning it is expected that imagery has a positive effect on the 
amount of cognitive effort that is required to encode a text. 

H4: Imagery has a positive effect on the amount of cognitive effort 
that is invested for processing a text.

The indirect effect of imagery on the amount of cognitive effort that is used to 
process materials through perceived interestingness

In addition to the direct effect on the amount of cognitive effort that is invest-
ed to process a text, imagery may have an indirect effect on the investment of 
cognitive effort through perceived interestingness of the materials. Texts that 
stimulate imagery are found to be more interesting, because imagery is based on 
the activation of existing concepts in memory (Sadoski, Goetz, & Fritz, 1993; 
Shimoda, 1993). This entails concepts that people can relate to, because they are 
already familiar with these concepts (Sadoski, Goetz, & Fritz, 1993). For exam-
ple, if a schoolyard is described, the activated image will most likely be based 
on the schoolyards a person has been on. It could even be the exact schoolyard 
of the school this person attends or attended. Familiarity with a topic is found 
to have a positive effect on the perceived interestingness of materials (Shimoda, 
1993). Therefore, it could also be expected that imagery increases the extent to 
which people perceive materials to be interesting, because it relies on the activa-
tion of concepts that people are familiar with.

When people perceive materials to be more interesting, they can become more 
motivated to consider how the information from texts relates to their existing 
information in memory (Guthrie & Wigfiled, 2000). Considering how informa-
tion relates to existing information in memory requires an investment of cogni-
tive effort, because people need to activate information from memory and then 
need to consider how these relate to the information in the mental model that 
they have formed based on the text (Lang, 2000; Radvansky, 2011). The more 
people engage in this activity, the more cognitive effort they need to invest. And 
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the more interesting materials are perceived to be, the more motivated people 
are to engage in this activity (Guthrie & Wigfiled, 2000; Lang, 2000). Therefore, 
perceived interestingness of materials is likely to have a positive effect on the 
amount of cognitive effort that people invest to process a text. Consequently, 
imagery can be expected to have a positive effect on the amount of cognitive 
effort that people invest through the perceived interestingness of materials.

H5: Imagery has a positive effect on the amount of cognitive effort 
that is invested for processing materials through the perceived inter-
estingness of materials.

Effect of cognitive effort on memory of information

An increase of cognitive effort that is invested in the processing of information 
is generally perceived to have a positive effect on the memory of this informa-
tion (Lang, 2000). Network theories of memory assume that the chance that 
information is activated from memory increases through the number of associa-
tions this information has with other information in memory (Klimesch, 1994; 
Lang, 2000). Cognitive effort is perceived to be an indicator of the extent to 
which people engage in processes that help to increase this number of associa-
tions (Graham & Golan, 1991; Lang, 2000). In the current context this entails 
the inclusion of visual images in the mental model and the consideration of how 
information from the text relates to existing information in memory. 

For the inclusion visual images in the mental model it is necessary for these vi-
sual images to be activated from the larger memory network. By including these 
images in their mental model, people are likely to establish associations between 
the visual images from their memory and the information from the text (Bower 
& Morrow, 1991; Lang, 2000). The consideration of how information from the 
text relates to existing information in memory is also likely to result in associ-
ations between the existing information in memory and information from the 
text. Because both processes increase the cognitive effort that is invested in the 
processing of a text, the amount of cognitive effort that is invested is likely to 
have a positive effect on information that is memorized from a text. In the con-
text of health education materials about alcohol, this means that students will 
have more knowledge about the negative consequences of drinking alcohol.

H6: The amount of cognitive effort that is invested for processing a 
text has a positive effect on knowledge.
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Figure 7.1. Conceptual model.

Research approach

The hypotheses (see Figure 7.1 for the conceptual model) are examined through 
secondary data analyses conducted on data from three experiments. Below the 
methods of the experiments are described. Designs, materials, and samples differ 
across studies, and are therefore provided separately for each study. The studies 
have applied identical procedures and measures, which are reported as general 
methodological aspect of all three studies. Following these descriptions, the re-
sults of the analyses for all three studies are presented simultaneously.

Methods

Study 1

Data from this study was also used in chapter 2 of this dissertation.

Design. In the first study we compared health education booklets, which were 
completely written either as a narrative or as a non-narrative text containing 
only factual information. Data was collected using a three-wave experiment with 
two conditions (non-narrative information vs. narrative information). The exper-
iment included three waves (a pre-measurement (T1), an immediate post-mea-
surement (T2), and a delayed post-measurement (T3)), which had an interval of 
approximately four weeks in between. However, to test our hypotheses, we will 
only use data from the first two waves.

Materials. The stimulus material for each condition was a booklet that was 
based on existing health education materials. Each booklet contained five pages 

Message format Imagery

Perceived
interestingness

of materials

Cognitive e
ort

Knowledge T1 Knowledge T2

H1
H2
H3 H4

H5

H6

The importance of imagery for effects of narratives



108

of texts in which the negative consequences of alcohol consumption were ad-
dressed. Exercises were included in the booklets in  both conditions  to raise the 
ecological validity of the experiment, because such exercises are typically includ-
ed in education materials.

Participants. In total 385 students participated from 12 schools. Between the 
first and second wave 30 students dropped out, mainly due to illness. In addi-
tion, 13 participants were removed before analyses, because of missing values. 
This resulted in a final sample of 342 participants (mean age = 12.51; SD = 
.60; 51.2% male, 92.6% born in the Netherlands). Slightly more participants 
within this sample were allocated to the narrative condition (n = 184) than the 
non-narrative condition (n = 158).

Study 2

Data from this study was also used in chapter 6 of this dissertation.

Design. The second study compared booklets containing non-narrative texts 
with booklets in which testimonials were added to these non-narrative texts. 
Data was collected using a pre- post-measurement experiment with two con-
ditions (non-narrative texts with testimonials vs. non-narrative texts with tes-
timonial). There was a five-week interval between waves. In addition to the ex-
perimental conditions, this experiment included a no exposure control group for 
purposes beyond the scope of the current research. To test the hypotheses, we 
will therefore only focus on data from students in the experimental conditions.

Materials. The booklet for the control condition was identical to the non-nar-
rative booklet of the first study. In the testimonial condition, short stories were 
added to three of the non-narrative texts of the control condition.  In these 
stories a student told readers about the negative consequences he or she experi-
enced of drinking alcohol. These consequences are identical to the ones already 
described in the non-narrative text. This way the stories illustrated the informa-
tion that was already provided.

Participants. In total 336 students from two schools participated in this study. 
Between waves 33 students dropped out, mainly due to illness. From the re-
maining participants 110 were assigned to the control group without exposure 
to materials, which is not included in the analyses of this research. Finally, three 
students were removed before analyses because of missing values, resulting in a 
final sample of 190 students  (mean age = 12.41; SD = .55; 42.1% male, 96.3% 
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born in the Netherlands). During randomization participants were about equally 
divided over the condition with (n = 96) and without (n = 94) testimonials.

Study 3

Data from this study was also used in chapter 5 of this dissertation.

Design. In study 3 we compared booklets containing non-narrative texts with 
testimonials added with booklets containing non-narrative texts with statistical 
evidence added. For this purpose, a three-wave (pre-measurement, immediate 
post-measurement, and delayed post-measurement) experiment with two condi-
tions (non-narrative texts with testimonials vs. non-narrative texts with statisti-
cal evidence) was conducted. However, to test our hypotheses we will focus only 
on data from the pre-measurement and immediate post-measurement.

Materials. The booklet of the testimonial condition was identical to the booklet 
of the experimental condition in study 2, in which testimonials from students 
were added to three of the informative non-narrative texts. In the condition 
with statistical evidence, the stories were replaced by statistical evidence that 
supported the claims that were made in the non-narrative text. Statistical evi-
dence does not include details that stimulate imagery, and is therefore suitable to 
examine the influence of repetition. 

Participants. In total 377 students from nine schools participated in the exper-
iment. Between the first and second wave 44 students dropped out, mainly due 
to illness. In addition, 16 participants were removed before analyses, because of 
missing values. This resulted in a final sample of 317 participants (mean age = 
11.65; SD = .58; 53.0% male, 92.0% born in the Netherlands). After random-
ization about an equal number of participants was assigned to the testimonials 
condition (n = 160) and the statistical evidence condition (n = 157).

General methodological aspects of all studies

Procedure. All data collections took place in a classroom setting. At wave 1, 
students first received instructions as a group and then individually completed 
the questionnaire. The questionnaire took about 25 minutes to complete and 
contained items about a number of dependent variables of which the measure of 
knowledge is included in this research. 

At least four weeks later data was collected for the second wave. At the start 
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of this wave classes were randomly divided across conditions. Before the book-
lets were handed out, students received instructions as a group. Students then 
completed the booklet of their condition individually. This required about 15 
minutes. Hereafter, students returned the booklet to the experiment leader and 
were handed the questionnaire. This questionnaire required about 20 minutes 
to complete and contained items about the dependent variables and processing 
variables of which a selection is included in this research.

The ethical committee of the first author’s affiliation institution approved all 
studies. In accordance with the committee’s procedures, parents were informed 
through an information letter before the study started and provided with the 
opportunity to refuse their child’s participation. The refusal rate of all studies 
was below five percent. 

Measures. Knowledge was measured using an open-ended question, asking par-
ticipants to write down as many negative consequences of drinking alcohol. Two 
independent coders coded the number of negative consequences. Inter-coder 
reliability was examined through the correlation between coders at each wave 
(see Table 7.1). Differences between coders were examined and discussed until 
agreement was reached. 

The processing variables were included only during the second wave. Imagery 
was measured using a Dutch translation of the one item from the transporta-
tion scale that applies to this concept (Green & Brock, 2000). This item stated: 
“While reading the text I could picture the events that were described in it 
taking place.” Responses were measured using a four-point scale (1 not at all – 
4 very much). To measure perceived interestingness of materials we used three 
items (I thought the text was pleasant to read, I thought the text was boring (R), and 
I thought the text was interesting) with a four-point scale (1 not at all – 4 very 
much). 

The measurement of the amount cognitive effort that is invested for processing 
materials is complex, because this is a concept that cannot be measured directly 
(Lang, 2000). For this reason it is measured how much attention participants 
pay to a primary task, which would in this context be reading the booklet, and 
are being distracted by other things. The reasoning beyond this measure is that 
people have limited capacities that they can allocate to a task. The more atten-
tion people pay to the primary task, the less resources they can allocate to other 
distracting things (Lang, 2000). The investment of cognitive effort was therefore 
measured using the following four items (I paid attention while reading the text, 
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I was fully focused on the text, I was distracted while reading the text, and I thought 
it was difficult to pay attention to the text) with a four-point scale (1 not at all – 4 
very much; see table 7.1 for descriptive statistics).

Analyses. The hypotheses were tested using the maximum likelihood estimation 
procedure (AMOS 21). To asses model fit we applied the following criteria: (1) 
χ2 goodness-of-fit statistic was required to be non-significant, (2) the compar-
ative fit index (CFI) was required to be .90 or greater, and (3) the root mean 
square error of approximation (RMSEA) was required to be less than or equal 
to .06 (Hu & Bentler, 1999). To test the indirect effects we applied a maximum 
likelihood bootstrapping procedure. This procedure was conducted with 2000 
resamples and a bias corrected 95% confidence interval. Hypotheses 2 and 3 are 
examined through an additional test that compares unstandardized effect size 
confidence intervals. If there was no overlap in the 95% confidence intervals 
between the effects on imagery of study 1 and 2 (H2), and study 2 and 3 (H3) 
the hypotheses were accepted.

Results

The specified model showed good fit in all studies (see Table 7.2). The first 
hypothesis predicted that a narrative format would allow for a higher level of 
imagery than a non-narrative format. In all studies a positive effect was found 
of the narrative format manipulation on imagery. However, while this effect was 
significant in study 1 and 2, it was only marginally significant in study 3 (see 
Table 7.2). Therefore, hypothesis 1 is only accepted for study 1 and 2. 

Hypothesis 2 predicted that the effect of adding testimonials to non-narrative 
texts on imagery would be larger than the effect of replacing non-narrative texts 
with narrative texts. For this purpose the unstandardized effect sizes of the nar-
rative format manipulations on imagery are compared between study 1 and 2. In 
study 1 we found an unstandardized effect of .28 with a 95% confidence interval 
between .06 and .50. The unstandardized effect in study 2 was .77 with a 95% 
confidence interval between .51 and 1.03. So the lower limit of the confidence 
interval in study 2 (.51) was higher than the upper limit of the confidence inter-
val in study 1 (.50). Therefore, hypothesis 2 is accepted. 

The third hypothesis predicted that the effect of adding testimonials to non-nar-
rative texts would be partly accounted for by repetition of information. To test 
this hypothesis the unstandardized effect sizes of the narrative format manipu-
lations on imagery are compared between study 2 and 3. In study 2 the unstan-
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dardized effect size was .77 with a confidence interval between .51 and 1.03. The 
unstandardized effect size in study 3 was .18 with a confidence interval between 
-.03 and .39.  As the upper limit of study 3 was below the lower limit of study 2, 
the effect was significantly smaller in study 3 than in study 2. Therefore, hypoth-
esis 3 is accepted.

Table 7.2 
Estimated standardized effects and fit indices of the path models of all three studies

Study 1 Study 2 Study 3
Direct effects
Message format > Imaginary (H1) .13* .39*** .09†

Imaginary > Cognitive effort (H2) .16** .31*** .12*

Imaginary > Perceived interestingness (H3) .34*** .46*** .36***

Perceived interestingness > Cognitive effort (H4) .41*** .39*** .43***

Cognitive effort > Knowledge T2 (H5) .14** .15* .25***

Knowledge T1 > Knowledge T2 .29*** .34*** .38***

Indirect effects of message format
Message format > Perceived interestingness .05* .18** .03
Message format > Cognitive effort .04* .19** .03
Message format > Knowledge T2 .01** .03* .01†

Fit indices
Chi-square (degrees of freedom) 13.99 (9) 13.92 (9) 15.69 (9)
CFI .97 .97 .97
RMSEA (95% CI) .04 

(.00-.08)
.05 

(.00-.11)
.05 

(.00-.09)

Hypothesis 4 stated that imagery would have a positive effect on the amount of 
cognitive effort that is invested for processing a text. A significant positive effect 
of imagery on the amount of cognitive effort was found in all three studies (see 
Table 2). Hence, hypothesis 4 was accepted for all studies. Hypothesis 5 predict-
ed that imagery would have a positive effect on the amount of cognitive effort 
that is applied for processing a text through the perceived interestingness of 
materials. In all three studies a significant positive effect was found of imagery 
on perceived interestingness and of perceived interestingness on the amount of 
cognitive effort. In addition, a bootstrapped indirect effect was found of imagery 
on the amount of cognitive effort through perceived interestingness (see Table 
7.2). Therefore, hypothesis 5 is accepted for all three studies. Finally, hypothesis 
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6 predicted that the amount of cognitive effort that is used for processing a text 
would have a positive effect on knowledge. A significant positive effect is found 
of the amount of cognitive effort on knowledge for all three studies (see Table 
7.2). Hence, hypothesis 6 is also accepted for all studies.

Discussion

The aim of this research is to examine whether using the narrative format in 
health education materials for students from lower education has an effect on 
imagery and whether and effect on imagery leads the investment of more cog-
nitive effort and effects on knowledge. In this we have focused on two strategies 
to apply the narrative format, (1) replacing the traditionally used informative 
format by narratives, and (2) adding testimonials to text written in the informa-
tive format. Results show that the former strategy had a small positive effect on 
imagery. The latter strategy did have a larger positive effect on imagery. Howev-
er, the main share of this effect should be attributed to repetition rather than the 
use of the narrative format, because the effect of the comparison between infor-
mative texts with testimonials or statistical evidence is significantly smaller that 
the effects of the comparison between informative texts with or without testi-
monials added. In addition, we did find the predicted positive direct effect of 
imagery on cognitive effort in all studies. This was also the case for the predicted 
indirect positive effect of imagery on cognitive effort through the perceived 
interestingness of materials. Finally, we did find the predicted positive effect of 
cognitive effort on knowledge about the negative consequences of drinking alco-
hol.

The findings of this research suggest that imagery has a positive influence on 
learning by increasing the cognitive effort that students invest to process mate-
rials. This happens both directly through the more extensive encoding process 
and indirectly through the increased interestingness of materials, which moti-
vates students to consider how the information from the texts relates to existing 
memories. The increase of cognitive effort that is invested has a positive effect on 
the knowledge that students gain from materials. Hence, imagery has an indirect 
effect on the knowledge that is gained and can be perceived to be an important 
factor for the effectiveness of health education materials.

The influence of the narrative format on imagery, however, appears to be small. 
The influence of repetition of information appears to be more substantial in-
stead. We have suggested that this effect occurs because the repetition provides 
students with the opportunity to activate images of previous experiences from 

Chapter 7



115

memory (Lang, 2000; Radvansky, 2011). If they do this, they can imagine what 
is described without needing the details from the narrative format that would 
stimulate imagery. Such an effect requires that people have relevant visual im-
ages of previous experiences stored in memory. If not, then the effect is not 
likely to occur. It makes sense that students have such images in memory for 
the negative consequences of alcohol abuse, because this type of behavior is 
relatively common. There is a large chance that students have encountered the 
consequences by observing them directly in their social environment or indirect-
ly on, for example, television. These images are then stored in memory and can 
get activated when students read health education materials (Klimesch, 1994; 
Radvansky, 2011). It is less likely that students have such images of previous 
experiences in memory for the consequences of less frequently used substances. 
In such cases, it could be that the stimulating role of narratives becomes more 
important to establish imagery, because the details in the narratives are then 
the only option to imagine what is described. The interaction between existing 
memories of relevant experiences, repetition, and the narrative format should 
therefore be examined more thoroughly in future studies. 

This study has three limitations. The first limitation concerns the measurement 
of the investment of cognitive effort. As we have mentioned before, it is impos-
sible to measure the investment of cognitive effort directly. Therefore, researchers 
will also have to apply proxy measures (Lang, 2000). In this research we have 
chosen to apply a self-reported measure that examined how much attention 
students paid to the materials and how distracted they were. Within a classroom 
context this is likely the most feasible measure to apply. However, every proxy 
measure will always go hand in hand with  concerns about validity, because the 
measure does not directly tap into the concept it aims to measure. To deal with 
this issue, future studies should try to replicate our findings with alternative 
proxy measures, which then most likely has to be done in another context than a 
classroom. If such studies succeed to replicate our findings, we can become more 
confident about the validity of our current results. 

The second limitation concerns the use of data from multiple studies to examine 
the effects of different strategies on imagery. From a methodological perspective 
it would have been preferred to test all strategies within one design. Howev-
er, the focus of this research was on students from lower education levels. This 
requires research to be conducted at schools, which makes it very difficult to 
obtain samples that are large enough to test such a large design with sufficient 
statistical power. In this research we therefore used data from multiple studies. It 
would nevertheless be very valuable for future research to compare the different 
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strategies within one study. However, this may only be feasible within another 
context with another target group.

Finally, the third limitation concerns the use of a single item measure to measure 
imagery. Generally, multiple item measures are perceived to be more technically 
precise, because different items can be used to measure the different attributes 
of a construct (e.g., Churchill, 1979). However, it also has been suggested that if 
it is possible to conceptualize a construct concrete and singular, multiple items 
are not required, because the predictive validity of single item measures can be 
similar to the predictive validity of multiple item measures (Bergkvist & Rossit-
er, 2007). In this study we applied a measure based on the only imagery item in 
the transportation scale (Green & Brock, 2000). No validation studies have been 
conducted yet to examine how the performance of our measure relates to the 
performance of multiple item measures of imagery. This is a limitation, because 
it is unknown whether it would have been desirable to use multiple items or not. 
Therefore, research should be conducted in which the performance of our single 
item measure is compared with multiple item measures of imagery. 

The practical implications of this research are that developers of health edu-
cation materials should try to stimulate imagery as much as possible, because 
it has a positive influence on knowledge. Based on our findings they can focus 
both on the use of the narrative format and on repetitions of information. When 
focusing on repetition of information, it is important to first gain insights into 
whether the target group has images of past experiences in memory that can be 
activated. If not, the repetition strategy may not be effective. The application of 
the narrative format is not bounded by such a requirement, but may not be as 
powerful as the repetition strategy.
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Dutch summary (Nederlandse samenvatting)

Introductie

Nederlandse jongeren van de lagere niveaus van het middelbaar onderwijs mis-
bruiken vaker alcohol dan jongeren van de hogere niveaus en beginnen hiermee 
op jongere leeftijd. De Nederlandse overheid ziet onderwijs over de negatieve 
gevolgen van het drinken van alcohol als een belangrijk onderdeel van de strate-
gie om dit ongezonde gedrag tegen te gaan. Het bestaande lesmateriaal hiervoor 
is ontwikkeld voor de algemene populatie van middelbare scholieren en houdt 
er geen rekening mee dat leerlingen van de lagere niveaus minder capaciteiten 
hebben om informatie te verwerken. Helaas bestaat er op dit moment nauweli-
jks kennis over hoe materialen voor deze doelgroep zo effectief mogelijk kunnen 
worden gemaakt. 

Het is gesuggereerd dat het format waarin informatie wordt aangeboden 
van invloed kan zijn op de verwerking van informatie. Drie formats die vaak 
zijn onderzocht in de context van gezondheidscommunicatie zijn het statis-
tische, narratieve en informatieve format. Deze formats staan centraal in dit 
proefschrift. De bestaande literatuur biedt verschillende redenen waarom deze 
formats de effectiviteit van lesmateriaal zouden kunnen bevorderen. Hierbij 
wordt vooral gesuggereerd dat het narratieve format het meest effectief is, maar 
er zijn ook claims in het voordeel van de andere formats. Deze claims zijn echter 
nog nooit onderzocht bij jongeren van de lagere middelbare opleidingsniveaus. 
In plaats daarvan hebben de meeste studies zich gericht op universitaire stu-
denten die over meer verwerkingscapaciteiten beschikken. Door de variatie aan 
claims over effecten en het gebrek aan onderzoek onder jongeren van de lagere 
middelbare opleidingsniveaus is het onduidelijk welke effecten kunnen worden 
verwacht bij deze doelgroep. Het doel van dit proefschrift is om hier meer 
inzicht in te bieden.

Samenvatting hoofdstukken

Om de onderzoeksvraag van dit proefschrift te beantwoorden, heb ik eerst 
onderzocht of er een verschil is tussen materialen die volledig zijn geschreven 
in een narratief format en materialen die volledig zijn geschreven in een infor-
matief format (hoofdstuk 2). Resultaten laten in beide condities een onmiddel-
lijk effect zien op kennis en attitude in een gezonde richting, maar dat dit effect 
verdwijnt na verloop van tijd. Hierbij is geen verschil gevonden tussen condities. 
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Voor gedragsintentie zijn geen effecten gevonden. Daarom wordt geconcludeerd 
dat de materialen van beide condities even effectief zijn.

De volgende mogelijkheid die is onderzocht, is het toevoegen van teksten in 
andere presentatie formats aan teksten geschreven in het informatieve format. 
Voor dit doeleinde zijn twee strategieën onderzocht: het toevoegen van narratief 
bewijs (testimonials) en het toevoegen van statistisch bewijs. Om inzicht te 
krijgen in de bevindingen van voorgaande studies die deze strategieën hebben 
vergeleken, heb ik eerst een meta-analyse uitgevoerd (hoofdstuk 3). De resul-
taten van deze meta-analyse laten zien dat statistische bewijs een sterker effect 
heeft op de opvattingen van mensen (beliefs) en attitude. Deze variabelen zijn 
gerelateerd aan cognities. Narratief bewijs heeft een sterker effect op gedrag-
sintentie, welke volgens voorgaand onderzoek voor veel gedragingen met name 
gebaseerd is op gevoelens. De effectverschillen tussen de formats voor attitude 
en intentie zijn marginaal significant.

De studies in de meta-analyse zijn voornamelijk afgenomen onder universitaire 
studenten. De bevindingen voor deze hoogopgeleide doelgroep zijn mogelijk 
niet van toepassing voor middelbare scholieren van de lagere schoolniveaus. 
Het is daarom belangrijk om de effecten van de strategieën ook te vergelijken 
in een experiment dat is afgenomen onder de doelgroep van dit proefschrift. De 
bevindingen van de meta-analyse voor gedragsintentie worden echter verklaard 
aan de hand van onderzoek naar het effect van affectieve en cognitieve attitudes 
op gedragsintentie. Op basis van deze bevindingen heb ik beargumenteerd dat 
het marginaal sterkere effect van narratief bewijs op gedragsintentie verklaard 
kan worden doordat narratief bewijs meer affectieve reacties kan losmaken 
bij mensen. Net als de meeste studies naar de vergelijking tussen narratief en 
statistisch bewijs is het onderzoek naar het effect van affectieve en cognitieve 
attitudes op gedragsintentie uitgevoerd onder universitaire studenten. De sam-
ples van deze studies passen daarom goed bij elkaar, maar de resultaten van 
onderzoek naar het effect van affectieve en cognitieve attitudes op gedragsin-
tentie gaan mogelijk niet op voor mijn onderzoekspopulatie. Dergelijke relaties 
verschillen vaak tussen gedragingen en populaties. De belangrijke vervolgstap is 
daarom om de relatie tussen affectieve attitude, cognitieve attitude en gedrag-
sintentie te onderzoeken voor lager opgeleiden en alcoholgebruik (hoofdstuk 4). 
Op deze manier kan een betere voorspelling worden gedaan over het effect van 
narratief en statistisch bewijs op gedragsintentie in deze context.

De resultaten van een cross-sectionele studie laten zien dat alleen affectieve atti-
tude een positief effect heeft op gedragsintentie, terwijl cognitieve attitude niet 
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gerelateerd is aan gedragsintentie. Op basis van deze bevindingen kan worden 
verwacht dat in een experimentele setting narratief bewijs een sterker effect 
heeft dan statistisch bewijs op gedragsintentie (hoofdstuk 5). Het experiment 
laat echter geen verschillen tussen condities zien. De data laat wel zien dat een 
aanzienlijk deel van de participanten al veel kennis, negatieve attitudes en weinig 
intentie heeft om alcohol te drinken. Het is daarom nodig om in de analyses 
een onderscheid te maken tussen participanten die veel en weinig mogelijkheid 
tot verandering in de gewenste richting hebben. Het negeren van deze factor 
kan namelijk leiden tot een onterechte conclusie dat er geen effecten zijn. Een 
dergelijk gebrek aan effecten zou echter alleen van toepassing kunnen zijn 
op participanten met weinig mogelijkheid tot verandering, die al veel kennis, 
negatieve attitudes en weinig intentie om alcohol te drinken hebben. In de anal-
yses is daarom een onderscheid gemaakt tussen participanten die veel en weinig 
mogelijkheid voor verandering in een gezonde richting hebben. De resultaten 
laten zien dat narratief en statistisch bewijs even sterke effecten hebben op ken-
nis, cognitieve attitude en affectieve attitude onder leerlingen met veel mogeli-
jkheid tot verandering in een gezonde richting. Het effect op kennis verdwijnt 
na verloop van tijd. In beide groepen is er geen effect gevonden op de intentie 
om alcohol te drinken. 

De voorgaande experimenten hebben belangrijke inzichten geboden in de ef-
fecten van verschillende presentatie formats in lesmateriaal over alcohol voor 
middelbare scholieren van de lagere niveaus. Geen van de experimenten had 
echter een controle groep die niet werd blootgesteld aan lesmateriaal. Op basis 
van de voorgaande experimenten kunnen we daarom niet uitsluiten dat de ve-
randeringen die zijn waargenomen na de experimentele manipulatie het gevolg 
zijn van de aandacht die aan het onderwerp wordt gegeven door middel van de 
voormeting. Aandacht voor het onderwerp kan opvattingen en kennis hebben 
geactiveerd, met als resultaat dat dezen toegankelijker zijn geworden in het 
geheugen. Wanneer kennis toegankelijker is in het geheugen, dan is het voor 
participanten makkelijker om negatieve gevolgen op te schrijven van het drink-
en van alcohol. Wanneer opvattingen toegankelijker worden in het geheugen, 
dan zullen deze een sterkere invloed hebben op attitude en gedragsintentie. Het 
gevolg is dat kennis, attitudes en gedragsintentie kunnen zijn veranderd tus-
sen de voor- en nameting door de aandacht die is besteed aan het onderwerp. 
Dergelijke effecten kunnen tot een incorrecte conclusie leiden dat materialen 
effectief zijn, terwijl de verandering in werkelijkheid is veroorzaakt door de 
vragenlijst. Daarom heb ik een aanvullend experiment uitgevoerd met twee 
condities (informatieve teksten zonder testimonials versus informatieve teksten 
met testimonials) en een controle groep zonder blootstelling. De studie laat bij 



124

leerlingen met veel mogelijkheid tot verandering effecten zien op affectieve en 
cognitieve attitude in een gezonde richting, maar dit effect is ook te zien in de 
controle groep. De effecten op affectieve en cognitieve attitude lijken daarom 
vragenlijsteffecten te zijn, die niet kunnen worden toegeschreven aan de lesma-
terialen. De resultaten laten ook zien dat lesmaterialen met en zonder testimo-
nials een even sterk positief effect hebben op kennis bij leerlingen met veel mo-
gelijkheid tot verandering in een gezonder richting. Binnen de controle groep is 
geen significante verandering waargenomen in kennis bij deze groep leerlingen. 
De effecten op kennis kunnen daarom worden toegeschreven aan de materialen. 

Op basis van de bevindingen van de experimenten kan worden geconcludeerd 
dat alleen effecten op kennis kunnen worden toegeschreven aan het lesmateriaal, 
maar dat er geen directe effecten zijn van formats. Methodologische literatuur 
suggereert dat het in dergelijke gevallen nog steeds waardevol is om te onder-
zoeken of de lesmaterialen wel een effect hebben op de mechanismes op basis 
waarvan de directe effecten werden verondersteld. Gesuggereerd wordt dat er 
mechanismes kunnen bestaan, die niet zijn overwogen, maar een effect hebben 
in de tegenovergestelde richting van de mechanismes die wel zijn overwogen. 
De niet overwogen mechanismes zouden het effect van de overwogen mecha-
nismes dan kunnen onderdrukken, waardoor er geen direct effect waarneembaar 
is. 

Voor de studies in dit proefschrift kunnen dergelijke effecten worden onder-
zocht door middel van secondaire analyses van de data van de drie experi-
menten. Hierbij kan alleen worden gekeken naar effecten op kennis, omdat de 
persuasieve effecten niet kunnen worden toegeschreven aan de lesmaterialen. 
De experimenten in dit proefschrift hadden allen als doel de veronderstelde 
voordelen van het narratieve format te onderzoeken. De meeste van deze theo-
retisch veronderstelde voordelen betreffen persuasieve effecten en zijn niet ger-
elateerd aan kennis. Het narratieve format kan echter ook een voordeel bieden 
voor effecten op kennis, door het stimuleren van inbeelding van tekst waardoor 
abstracte concepten concreter worden. Het effect van het narratieve format 
via inbeelding op kennis is daarom de focus van het laatste hoofdstuk van dit 
proefschrift (hoofdstuk 7). 

In de studies van dit proefschrift is het narratieve format op twee manieren 
toegepast, door informatieve teksten te vervangen en door testimonials toe te 
voegen aan informatieve teksten. Het verschil tussen deze twee strategieën is 
dat de testimonialstrategie informatie herhaalt, terwijl bij de vervangingsstrat-
egie informatie slechts één maal wordt aangeboden. Dit introduceert de factor 
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herhaling die in beschouwing moet worden genomen, omdat dit invloed kan 
hebben op inbeelding van de tekst. Wanneer informatie wordt herhaald, dan 
hebben leerlingen namelijk meer mogelijkheid om beelden uit hun geheugen op 
te halen van voorgaande ervaringen waarin zij met de negatieve gevolgen van 
alcohol te maken hebben gehad. Inbeelding van tekst kan daarom ook toenemen 
wanneer informatie wordt herhaald, onafhankelijk of dit door middel van een 
narratief format gebeurd of niet. Zodoende kan worden verwacht dat het effect 
van de testimonialstrategie op inbeelding sterker is dan dat van de vervang-
ingsstrategie, maar dat het effect van de testimonialstrategie deels kan worden 
veroorzaakt door het gebruik van een narratief format en deels door herhaling 
van informatie. 

Het narratieve format heeft een significant positief effect op inbeelding. Dit 
geldt zowel voor de vergelijking tussen materialen volledig geschreven in het 
narratieve format en materialen geschreven in het informatieve format, als voor 
de vergelijking tussen materialen geschreven in het informatieve format met of 
zonder testimonials toegevoegd. Het effect van het toevoegen van testimonials 
aan informatieve teksten is significant sterker dan het effect van het vervangen 
van informatieve teksten door narratieve teksten. De vergelijking tussen het 
effect van het toevoegen van testimonials aan informatieve teksten en het effect 
van het toevoegen van statistisch bewijs aan informatieve teksten is slechts mar-
ginaal significant. Dit suggereert dat het effect van het toevoegen van testimoni-
als grotendeels wordt veroorzaakt door de herhaling van informatie. Inbeelding 
heeft zowel een direct positief effect als een indirect positief effect via interesse 
in de lesmaterialen op de cognitieve capaciteiten die leerlingen toepassen om 
informatie te verwerken. Deze cognitieve capaciteiten hebben vervolgens een 
positief effect op kennis. Het indirecte effect van de manipulaties op kennis is 
erg klein, maar significant voor de twee experimenten waarin het effect van de 
manipulatie op inbeelding significant was. Het is slechts marginaal significant 
voor het experiment waarin statistisch bewijs met testimonials is vergeleken. De 
eindconclusie is daarom dat het narratieve format in lesmateriaal over alcohol 
voor middelbare scholieren van de lagere onderwijsniveaus een klein positief 
effect op kennis heeft door het faciliteren van inbeelding.

Wetenschappelijke implicaties

Binnen de wetenschappelijke literatuur bestaan sterke claims over de superieure 
effectiviteit van verhalen. De resultaten van dit proefschrift bieden geen onder-
steuning voor deze claims. Wanneer er naar de resultaten van andere studies in 
de literatuur wordt gekeken, dan lijken de claims door die studies eveneens niet 
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te worden ondersteund. Als er al effecten worden gevonden, dan zijn deze zeer 
klein. Het lijkt daarom dat de verwachtingen omtrent de effectiviteit van verha-
len moeten worden aangepast.

Het blijft echter opmerkelijk dat in dit proefschrift helemaal geen persuasieve 
effecten worden gevonden die kunnen worden toegeschreven aan de lesma-
terialen. Een mogelijke verklaring hiervoor zou kunnen zijn dat theorie over 
de persuasieve effecten van verhalen gebaseerd zijn op verhalen die worden 
geconsumeerd in een entertainment context. De mechanismes die deze theo-
rie beschrijft zouden alleen werken wanneer mensen het doel hebben om ver-
maakt te worden. Het is onwaarschijnlijk dat de leerlingen in de studies van dit 
proefschrift dit doel hebben gehad tijdens het lezen van de materialen. Ook voor 
veel andere studies naar het effect van het narratieve format lijkt het onwaar-
schijnlijk te zijn dat de participanten dit doel hebben gehad. Mogelijk kan dit 
het gebrek aan grote effecten verklaren. Het doel waarmee mensen informatie 
verwerken is daarom een belangrijk factor voor toekomstig onderzoek om in 
beschouwing te nemen.

Voor effecten op kennis laat dit proefschrift zien dat inbeelding van tekst effect-
en op kennis kan vergroten. Hoewel het narratieve format dit kan faciliteren, 
heb ik gevonden dat het effect van herhaling van informatie op inbeelding grot-
er is. Dit effect van herhaling lijkt echter afhankelijk te zijn van de beelden die 
mensen beschikbaar hebben in hun geheugen. In de context van dit proefschrift 
is het aannemelijk dat jongeren beelden beschikbaar hebben gehad in hun ge-
heugen, omdat alcohol gebruik veel voor komt binnen de maatschappij. Wan-
neer het om een minder voorkomend onderwerp gaat, dan zouden deze beelden 
niet beschikbaar kunnen zijn. In dergelijke gevallen zou de faciliterende rol van 
het narratieve format een belangrijkere rol kunnen spelen. Toekomstig onder-
zoek moet hier meer inzicht in verschaffen.

Praktische implicaties

De resultaten van dit proefschrift laten zien dat lesmaterialen alleen zouden 
moeten worden gebruikt om effecten op kennis te bewerkstelligen. Daarnaast 
laat het zien dat bij één blootstelling effecten op kennis binnen een maand 
weer verdwijnen. Dit suggereert dat meerdere blootstellingen nodig zijn voor 
langetermijneffecten. Materialen in alle verschillende formats zijn effectief voor 
effecten op kennis. Het laatste hoofdstuk laat echter zien dat het effect op ken-
nis net iets sterker is wanneer materialen inbeelding stimuleren. Dit kan zowel 
gebeuren door het gebruik van het narratieve format als door de herhaling van 



127

informatie. Aangezien beiden factoren aanwezig zijn in materialen die infor-
matieve teksten combineren met testimonials, lijkt dit de meest effectieve vorm 
van materialen. Met het oog op het bereiken van meerdere blootstellingen, zou 
het echter ook gunstig kunnen zijn deze vorm af te wisselen met andere vormen 
van materialen. Op deze manier worden leerlingen niet verschillende keren aan 
dezelfde materialen blootgesteld.

Conclusie

Dit proefschrift laat zien dat lesmaterialen over alcohol voor jongeren van de 
lagere middelbare onderwijsniveaus een direct effect hebben op kennis over 
de negatieve gevolgen van alcohol. Met een enkele blootstelling verdwijnt dit 
effect echter binnen een maand. Het format waarin informatie wordt gepre-
senteerd heeft een beperkte invloed doordat informatie meer wordt ingebeeld 
bij het gebruik van het narratieve format. Onderzoekers moeten factoren gaan 
onderzoeken die de effect verschillen tussen formats kunnen beïnvloeden. Voor 
persuasieve effecten betreft dit het doel waarmee mensen informatie verwerken. 
Voor kenniseffecten betreft dit de interactie tussen het herhalen van informatie, 
het gebruik van het narratieve format en de beschikbaarheid van beelden in het 
geheugen. Ontwikkelaars van lesmaterialen moeten niet verwachten dat formats 
een grote invloed hebben op het doel wat zij willen bereiken. De effectiviteit van 
materialen geschreven in verschillende formats biedt hun echter de mogelijkheid 
om meerdere blootstelling te bewerkstelligen, zonder leerlingen meerdere keren 
hetzelfde boekje te laten lezen. 
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