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Two studies sought to replicate and extend the seductive effect of decorative pictures in 
expository text comprehension to an e-learning environment. In the first study, undergraduate 
students read and answered questions about two texts, with and without decorative, irrelevant 
images, in an e-learning course. The presence of decorative images had a small detrimental 
effect on comprehension. In the second study, participants read more difficult texts (low prior 
knowledge texts in multiple screens) and completed working memory and inhibitory ability 
tests. A significant interaction between comprehension and perceptual/attentional inhibitory 
ability was found: Participants with lower inhibitory capacity were affected by irrelevant 
pictures. In conclusion, evidence supported the hypothesis of a detrimental effect of irrelevant, 
decorative images on comprehension in e-learning, particularly for students with low attentional 
inhibition. 
 

Decorative pictures are often added to expository texts with the intention of promoting engagement. However, 
including decorative images might act as a seductive detail and affect comprehension (Harp & Mayer, 1998). 
The seductive detail effect refers to detrimental outcomes in comprehension and learning from text or 
multimedia when including irrelevant but motivational or emotionally appealing details. For example, Harp 
and Mayer (1998) found that when students read a lesson containing irrelevant illustrations about lightning 
formation they performed significantly worse on recall and transfer tests than students who read the text 
without illustrations. The seductive effect can be elicited by a text passage (Chang & Choi, 2014; Garner, 
Gillingham, & White, 1989; Lehman, Schraw, McCrudden, & Hartley, 2007; Mayer, Griffith, Jurkowitz, & 
Rothman, 2008; Rowland, Skinner, Davis-Richards, Saudargas, & Robinson, 2008; Saux, Irrazabal, & Burin, 
2015), narration (Mayer, Heiser, & Lonn, 2001; Yue & Björk, 2017), images or graphical elements (Bartsch 
& Cobern, 2003; Harp & Mayer, 1998; Park, Kim, Lee, Son, & Lee, 2005; Peshkam, Mensink, Putnam, & 
Rapp, 2011; Sanchez & Wiley, 2006), videos, or music (Moreno & Mayer, 2000). A meta-analysis by Rey 
(2012) showed that the effect is reliable, small in magnitude for memory tasks and medium sized in transfer 
tasks. Also, the effect seems to depend on testing conditions and individual differences. Regarding testing 
conditions, the effect was greater with time limits and higher cognitive load in more difficult or longer texts. 
As for individual differences, the meta-analysis showed moderating effects of cognitive aspects (prior 
knowledge, working memory capacity, spatial ability) and motivational or personality dimensions such as 
extraversion (e.g., introverts were more affected by background music) (Rey, 2012). More recent studies also 
suggest that the effect depends on prior knowledge (Park, Krobach, & Brünken, 2015; Wang & Adesope, 
2016a), attentional capacity (Chang & Choi, 2014), motivation (Wang & Adesope, 2016b), and strategy use, 
such as note-taking (Wang, Sundararajan, Adesope, & Ardasheva, 2016). 
 
These influences are relevant in terms of the hypotheses posited to explain the seductive detail effect. Harp 
and Mayer (1998) proposed three main hypotheses: drawing attention away from relevant information 
(distraction hypothesis), interrupting the coherent mental model construction process (disruption hypothesis), 
and irrelevant prior knowledge activation (schema hypothesis). They found that the best explanatory 
hypothesis was the activation of irrelevant schema, given that the moment when the detail was presented 
(early on but not at the end) led to different outcomes. Irrelevant schemas would prompt the construction of 
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the text representation to be structured around that information. Nevertheless, they did not find evidence to 
justify either the distraction or the disruption hypothesis. 
 
Later research, however, came to conclusions that partially contradicted those results. Although some studies 
found the schema activation effect (manipulating detail location) (Rowland et al., 2008; Saux et al., 2015), 
others did not (Lehman et al., 2007; Mayer et al., 2001). Additionally, the distraction hypothesis (Chang & 
Choi, 2014; Lehman et al., 2007; Sanchez & Wiley, 2006) and disruption hypothesis (Lehman et al., 2007; 
Mayer et al., 2008; Park, Moreno, Seufert, & Brünken, 2011; Schnotz, Fries, & Horz, 2009) gained support. 
In Rey’s (2012) meta-analysis, evidence in favour of the different hypotheses is mixed, but the effect of the 
attentional component seems to be one of the most substantial. For example, Sanchez and Wiley (2006) 
measured individual differences in working memory capacity and studied eye fixation during reading. Both 
working memory capacity and eye fixations were related to the negative effect of seductive illustrations: 
Students with lower working memory capacity spent more time looking at the seductive detail, and more 
fixations on the images meant poorer performance in the comprehension task. Also, with eye tracking, Rey 
(2014) showed that attention to seductive details reduced comprehension. Peshkam et al. (2011) also found 
that eye fixations on the seductive detail were associated with less successful performance, and that 
instructing participants to ignore irrelevant elements helped reduce the negative impact. For Lehman et al. 
(2007), attention has a significant role as well, since readers focused less on the main information when 
seductive details were added. 
 
The effect has been established in laboratory or classroom settings, with variables such as time limits, 
cognitive load, attentional and working memory demands, self-regulation, or prior knowledge as possible 
moderators (Rey, 2012). E-learning comprises instructional settings implemented in digital platforms, mainly 
for web-based or Internet learning in distance education or home-based learning, in contrast to the laboratory 
or classroom (Clark & Mayer, 2016). An e-learning environment differs from controlled settings in some of 
the moderating factors above. In particular, participants solve tasks at home, without a teacher or researcher 
who could explain, guide and monitor their behaviour, therefore relying more on individual differences in 
technical ability, self-generated strategies, self-timing, and motivation (Broadbent & Poon, 2015; Grice & 
Hughes, 2009; Muller, Lee, & Sharma, 2008). Related to self-regulation, another difference with laboratory or 
classroom-based tasks is that in these environments the computers or digital devices are configured and 
controlled by administrators, so that on one hand students are guided in their learning, and on the other hand 
they will not, or cannot, open other programs or web pages. In contrast, while learning online at home 
students can open multiple documents or programs, and can alternate their learning tasks with other, non-
task–relevant activities. In addition, with the advances in Internet bandwidth, screen resolution, memory 
capacity, and computing power of digital devices, inclusion of multimedia is also common (Clark & Mayer, 
2016; Grice & Hughes, 2009). In synthesis, e-learning environments are loaded with factors that could lead to 
a seductive, detrimental effect of decorative images. 
 
Grice and Hughes (2009) tested the effects of including decorative, emotional elements in learners’ affective 
states and comprehension outcomes in an e-learning environment. They employed music and animation 
(graphical and temporal aspects of typography, such as words on the screen changing colour or size). 
Appropriate duration and emotional positive valence evoked by music segments were tested in pilot studies. 
In an e-learning course, they showed a multiple-page text about learning styles and study methods in four 
conditions: no music and no animation (with graphical elements), text and music, text and animation, and text 
plus music and animation. Study condition had an impact on motivation, but did not lead to learning 
performance differences. In another study designed to test the effect of irrelevant but interesting multimedia 
on comprehension in a naturalistic e-learning setting, Muller et al. (2008) showed multimedia videos 
(animations, demonstrations, graphs, and narration) about radio astronomy, “gathering and analyzing 
electromagnetic radiation from stars” (p. 4), followed by multiple-choice and short answer comprehension 
questions. In one condition, a video only showed relevant multimedia, following coherence principles for 
textual, visual and audio information; another condition showed the same video plus interspaced segments 
with an astronomer talking about “exciting topics in the field” (p. 4). To manipulate previous knowledge, 
participants comprised 30 high school students, and 64 first year astronomy college students. Overall, 
comprehension results were better for college students, but did not significantly differ for both presentation 
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conditions. Their discussion linked their failure to extend a laboratory finding to an authentic learning setting 
to similar results by Tabbers, Martens, and van Merriënboer (2004) regarding the modality and cueing 
multimedia effects in a more naturalistic classroom situation. Furthermore, they suggested that in an e-
learning situation adding interesting information helps maintain attention and motivation. 
 
In summary, previous studies have failed to extend the seductive detail effect of multimedia to the e-learning 
situation (Grice & Hughes, 2009; Muller et al., 2008). However, they have employed music, animation, and 
video – elements that are not easily integrated in a coherent representation of the content and have a smaller 
effect size than textual or pictorial elements (Rey, 2012). In addition, different small groups were assigned to 
different learning conditions, so that individual differences in comprehension abilities or other relevant factors 
might have affected the outcome. 
 
The purpose of the present studies was to analyse whether the seductive effect of decorative pictures in 
expository text comprehension extended to an e-learning environment. In keeping with the seductive effect of 
decorative images laboratory research (Bartsch & Cobern, 2003; Harp & Mayer, 1998; Park et al., 2005; 
Peshkam et al., 2011; Sanchez & Wiley, 2006), and as different from previous e-learning studies that 
employed other multimedia elements (music, video), we employed two expository texts with interspaced 
decorative images, in a within-subjects design. The studies followed a counterbalanced within-participants 
experimental approach: All participants received both experimental conditions (text with or without images), 
in randomised counterbalanced conditions (e.g., randomly assigned to the order of experimental conditions). 
First year college students completed comprehension tasks in an e-learning course specially designed for 
research purposes, in their home or usual place of study; relying on self-generated strategies and self-
regulation and enabling them to open multiple documents or programs. Participants read two high or low prior 
knowledge texts, with or without decorative images, and answered questions about them. A negative impact 
of decorative images on comprehension was predicted, and its possible interaction with prior knowledge was 
also assessed. 
 
In the second study, we tried once more to replicate and extend the decorative images’ seductive effect to an 
e-learning situation, this time examining the attentional or distraction hypothesis (Harp & Mayer, 1998; 
Lehman et al., 2007; Peshkam et al., 2011; Sanchez & Wiley, 2006). Among all the different varieties and 
systems of attention, inhibition could be relevant regarding the seductive nature of the effect. Inhibitory 
control refers to the capacity of restricting stimuli or dominant responses, on an attentional (preventing 
attention to focus on irrelevant information), cognitive (deleting irrelevant information that causes extraneous 
load on working memory) and response level (inhibiting automatic behaviours for more adaptive ones) 
(Diamond, 2013). Inhibition has been associated with text comprehension in general (Arrington, Kulesz, 
Francis, Fletcher, & Barnes, 2014). Working memory capacity has also been also associated with text 
comprehension (Arrington et al., 2014; Barreyro, Cevasco, Burin, & Molinari Marotto, 2012) and with the 
seductive details effect (Sanchez & Wiley, 2006), but as mentioned earlier its role might be attributed to the 
attentional component of working memory. To assess individual differences in inhibition and working 
memory capacity, tests were administered in an individual laboratory session. Similar to the first study, 
participants also completed comprehension tasks in an e-learning course. In order to maximise the seductive 
details effect, only low prior knowledge texts were employed. Additionally, instead of a scroll-down page, 
texts were shown in several pages or screens, so that the construction of a coherent representation required 
navigation, which rendered the task more difficult. Participants read and answered questions about two texts, 
presented in two versions (text only vs. text with decorative images) in counterbalanced order. The seductive 
effect would predict worse comprehension with decorative images, and the distraction hypothesis would 
predict that the detrimental effect of decorative pictures is related to low levels of attentional inhibition and 
working memory capacity. 
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Study 1 
 
Method 
 
Participants 
One hundred and twenty-eight first-year undergraduate students (82.5% female, average age = 23.21 years 
old, SD = 5.76) participated in this study for course credit. Another similar sample (N = 28) participated 
voluntarily in the pilot study for images’ validation. All participants filled an informed consent form, and the 
project was assessed and approved by an ethics committee. 
 
Materials 
Four expository texts were employed, similar in length and argumentative structure (around 720 words in 7 
nodes: main concept, two secondary concepts, details about each concept, a conclusion relating both) (Burin, 
Barreyro, Saux, & Irrazábal, 2015). Given that the participants were completing an introductory cognitive 
psychology course, two texts presented familiar contents (language, memory: high prior knowledge 
condition) and the other two unfamiliar content (physics, astronomy: low prior knowledge condition) (Burin 
et al., 2015). In addition, each text could be presented with a hierarchical summary at the beginning with links 
to the different parts (text only), or a similar version with five colour decorative images (text with images). 
Each text was followed by 12 comprehension questions: 10 yes/no questions about literal and bridging 
inferences, and 2 multiple-choice questions about elaborative global inferences. 
 
Decorative images were taken from public online sources, under the following criteria: They were found 
using the topics and subtopics for each text as search keywords; they could not contain any words, and they 
included a portrait of an author mentioned in the text. Five images per text were chosen; for example, for 
astronomy depictions of space, a telescope, Galileo. To validate their decorative status, they were compared 
with conceptual images in a pilot study (Sanchez & Wiley, 2006). For each text, five conceptual images were 
designed, consisting of colour conceptual maps depicting main and subordinate concepts and their 
relationship, or a graph explaining a paragraph (e.g., for astronomy, how to combine information from 
different telescopes). Volunteer students judged the ten images’ explanatory and decorative ratings, in two 
groups, one for each level of prior knowledge (two texts each). In a collective session, they first read each text 
and, with the text at hand, were shown ten images per text (mixing the five decorative and five conceptual 
images) in a PowerPoint presentation projected in a screen. Using a Likert scale, they rated each image 
according to how much it explained or clarified the content, and how much it decorated or illustrated the text. 
A mixed ANOVA showed an interaction of image type X rating type, F(1,25) = 12.86, p < .001, 𝜂𝜂2 = .53. 
Ratings for explanation were significantly lower for decorative images than for conceptual images, t(26) = 
9.14, p < .001. Prior knowledge did not have a significant effect, F(1,25) = 0.11. 

 
Texts and comprehension questions were then implemented within courses (i.e., each study condition was a 
course) with Moodle 2.5. Figure 1 shows text examples. They were hosted in an external institution server, to 
reinforce the idea that the course was part of a study and not related to their regular course grade. 
 



Australasian Journal of Educational Technology, 2019, 35(3).   

 
 

170 

 

Figure 1. Study 1: Example of a text page (cropped) 
 
Procedure 
Participants had access to the Moodle platform through a user account created for them that was previously 
assigned to a reading comprehension course or condition (high or low prior domain knowledge, and type of 
text – with or without images – counterbalanced), received an email with the link for the course, and 
completed the tasks remotely, at their home or habitual place of study. Each course presented two texts, each 
one followed by the 12 comprehension questions, and a questionnaire about their strategies for completing the 
tasks (not analysed here). They were not allowed to see the questions before reading the texts. The didactic 
design of the e-learning sequence followed a cognitivist approach (Clark & Mayer, 2016; Hillen & Landis, 
2014). Content was logically and linearly organised so that learners were systematically led through the 
material. Following information processing-based concepts and principles such as cognitive load and 
multimedia principles (Clark & Mayer, 2016), as well as experimental control principles, the user interface 
was stripped of irrelevant content (such as extraneous text, menus, or images) so as not to distract, confuse, 
overload, or introduce variable confounds in the design. Figure 2 shows a sample course (e.g., testing 
condition). 
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Figure 2. Course example (cropped) 
 

Results and discussion 
 
Two participants had incomplete data, so the final sample comprised 126 students. Reliability for 
comprehension accuracy in each text was α memory = .708; α language = .786; α astronomy = .777; α physics 
= .796. Comprehension was calculated as the mean number of correct responses for each participant in each 
condition. Table 1 shows descriptive statistics for comprehension accuracy as a function of prior knowledge 
(PK; low, high) and text type (text only, image), and working memory. 
 
Table 1 
Study 1: Descriptive statistics for comprehension 
 Condition Mean SD Min Max 
Comprehension text only, high PK 9.61 1.32 6 12 
Comprehension text only, low PK 9.48 1.49 6 12 
Comprehension with images, high PK 9.29 1.32 6 12 
Comprehension with images, low PK 9.19 1.61 5 12 

 
A mixed ANOVA with prior knowledge (low, high) as between- and text type (text only, image) as within 
subject variables, on accuracy (number correct) in comprehension answers as dependent variable, was carried 
out. A significant effect of text type, F(1,123) = 4.25, p = .041, η2 = .04 was obtained. No other main effect or 
interaction reached significance (prior knowledge: F(1,123) = 0.02, text type X prior knowledge: F(1,123) = 
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0.10, all p > .05). Scores on comprehension were significantly lower for the texts with decorative images 
(with image M = 9.24, SD = 1.47: no image M = 9.54, SD = 1.41). 
 
Overall, a detrimental effect of decorative images was found, but it was very small in magnitude (η2 = .04). 
On one hand, this could be due to methodological issues of this study. For example, the comprehension 
questions, in true/false format, might have been easy (averaging around 9/12), thus creating ceiling effects. In 
addition, the texts were shown in a single page, where participants advanced with scrolling. Although 
Sanchez and Wiley (2009) found that scrolling negatively affected comprehension (measured with short 
essays), other research has found that texts are more difficult when the reader must integrate content from 
multiple pages through navigation (e.g., Amadieu & Salmerón, 2014). Thus, in this case, it is possible that the 
scrolling format contributed to the lack of difficulty. On the other hand, the effect could be small due to the 
ecological conditions of testing, where numerous other factors could explain comprehension such as Internet 
skills, offline verbal ability, strategies and metacognitive aspects, and motivation and self-regulation (Hahnel, 
Goldhammer, Naumann, & Kröhne, 2016). Thus, the effect might exist, but might be small in magnitude in 
comparison with other influences on task performance. 
 
Study 2 
 
A second study was carried out, in the first place, to try to replicate the seductive effect of decorative pictures 
on text comprehension in e-learning, due to the small effect size found in Study 1, and to analyse the possible 
moderating effects of attention and working memory. 
 
In term of materials, the effect is expected to be stronger with longer, more difficult texts. For this reason, 
only the low prior knowledge texts were used, adding length (in both cases, examples were incorporated to 
make explanations clearer, as well as irrelevant information such as historical details) and navigation. For the 
dependent variable, all questions were changed to a multiple-choice modality (four possible answers instead 
of true/false) and were reformulated to require bridging and elaborative inferences, rather than literal recall of 
the content. 
 
Method 
 
Participants 
Sixty-five undergraduate psychology students (84% female, average age = 22.32 years, SD = 4.31) 
volunteered to participate in the study, in exchange for course credit. Four cases were excluded: three of them 
did not complete either the online comprehension or the inhibition/working memory task, and the other one 
reported daltonism (inhibition tasks included red and blue figures). As in the previous study, all participants 
filled an informed consent form. 
 
Materials 
The low prior knowledge texts (astronomy, physics) used in Study 1 were adapted and extended to 8-node 
hypertexts with an average length of 1600 words. The additional information was both relevant (e.g., 
explanation for main concepts) and irrelevant (e.g., more details about historical aspects). Each text was 
followed by ten multiple-choice comprehension questions. The same five decorative images described in 
Study 1 were used, shown in five different pages or nodes. Figure 3 shows an example of a text page. 
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Figure 3. Study 2: Example of a text page (cropped) 
 
Attentional inhibition task: Visual search from the computerised cognitive self-regulation battery (tareas de 
autorregulación cognitiva [TAC]; Introzzi, Canet Juric, Montes, López, & Mascarello, 2015) was employed. 
Based on the Treisman and Gelade (1980) paradigm, participants had to indicate if there was a target (blue 
square) or not in an array of distractors (red squares and blue circles) varying in quantity. The perceptual 
inhibition index was calculated as the performance difference between the 32 and 16 distractor sets: higher 
scores evidence less efficient interference control on a perceptual level. 
 
Cognitive inhibition task: Updating task from the computerised cognitive self-regulation battery (Introzzi et 
al., 2015) was employed. Based on Oberauer (2001), abstract red and blue figures were jointly presented for 
two seconds, after which a black figure and a colour signal (red or blue) appeared; the participant had to 
answer if the black figure appeared in that signal colour. The black figure could have been in that set 
(relevant), or on the other colour set (intruder), or it could be a novel figure. The cognitive inhibition index 
was calculated as the difference in correct answers between intruder and novel items: higher scores indicate 
lower cognitive inhibition capacity. 
 
Response inhibition task: Stop signal task from the computerised cognitive self-regulation battery (Introzzi et 
al., 2015) was employed. An arrow was presented on the centre of the screen, and participants were asked to 
indicate as fast as possible its pointing direction with the right or left key. Then, in a second part, participants 
had to keep responding rapidly, except when a randomly presented noise sounded, in which case they had to 
prevent their responding. The response inhibition index was calculated as the percentage of correctly 
prevented responses. 
 
Working memory task: Letter-number sequencing subtest from the Wechsler (1997) adult intelligence scale 
was employed. A series of numbers and letters sets were presented one by one. Set sizes varied in length 
(three to eight). After each set, participants had to recall first the numbers in ascending order, then the letters 
in alphabetical order. The working memory capacity index was the total of correct answers, following a 
discontinuation rule. 

 
Procedure 
Participants read and answered questions about two texts in a similar way as in Study 1. In a previous face-to-
face individual session lasting approximately 40 minutes, participants completed the working memory 
capacity and perceptual, cognitive, and response inhibition tasks. 
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Results and discussion 
 
Three participants had incomplete data, so the final sample comprised 58 participants. Table 2 shows 
descriptive statistics for comprehension in both conditions (with and without images) and working memory 
and inhibition measures. The variables distribution was normal, and all Kolmogorov-Smirnov tests p > .05. 
Reliability of the comprehension measure was α = .59. 
 
Table 2 
Study 2: Descriptive statistics for comprehension, working memory and inhibition 
 Measures Mean SD Min Max 
Comprehension (text only) 5.37 1.98 2 10 
Comprehension (with images) 5.36 1.61 1 9 
Working memory 11.72 3.38 6 19 
Visual search 4.89 5.87 -6.67 16.67 
Updating -27.83 70.50 -167 150 
Stop-signal 57.66 7.13 44 72 

 
A mixed ANOVA was carried out with text type (text only, image) as within subject variable and working 
memory and perceptual, cognitive, and response inhibition capacities as covariates, on accuracy in 
comprehension as dependent variable. There was no significant effect of text type, F(1, 53) = 0.02, p > .05. 
However, a significant interaction between text type and visual search accuracy (attentional inhibitory 
control) was found, F(1, 53) = 9.18, p < .01, η2 = .15, in the sense that comprehension varied negative and 
linearly with visual search (VS) scores (VS text only B = -0.14, SE = 0.04; VS image B = -0.01, SE = 0.03). 
No other interactions reached significance: cognitive inhibitory control, F(1, 53) = 0.05, p > .05; response 
inhibitory control, F(1, 53 = 0.06, p > .05; working memory, F(1, 53) = 0,08, p > .05) (although an effect of 
working memory capacity over general comprehension was found: F(1, 53) = 4,63, p < .05). To visualise the 
interaction, the visual search was dichotomised at the median creating two groups (low and high attentional 
inhibition capacity). Figure 4 shows the mean accuracy for each group and condition. 

 

 
Figure 4. Study 2: Mean accuracy (comprehension) for attentional inhibition capacity groups in the image and 
text only conditions 
 

http://graphemica.com/%CE%B7
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These results show a negative impact of decorative images in comprehension for students with lower 
attentional inhibitory control capacity. This would support the attention distraction hypothesis (Chang & 
Choi, 2014; Lehman et al., 2007; Sanchez & Wiley, 2006), suggesting that seductive details draw the focus of 
attention from relevant information, promoting a superficial or incorrect processing. The fact that the other 
inhibition measures were not significant in relation to the effect highlights the perceptual nature of the 
disruption produced by decorative images in the e-learning environment. In addition, the effect does not seem 
to be related to working memory overload. 

 
General discussion 
 
The present studies sought to analyse whether the seductive effect of decorative pictures in expository text 
comprehension found in controlled settings extended to an e-learning environment. The effect was not found 
in previous studies (Grice & Hughes, 2009; Muller et al., 2008) employing multimedia elements (music, 
video, animation) that showed smaller effect sizes than textual or pictorial elements (Rey, 2012), and in 
between-subjects designs with small groups. In contrast, the present research had participants read two 
expository texts with interspaced decorative images (Bartsch & Cobern, 2003; Harp & Mayer, 1998; Park et 
al., 2005; Peshkam et al., 2011; Sanchez & Wiley, 2006), in a within-subjects design. They completed the 
task in an e-learning course, specially designed for research purposes, in their home or usual place of study. 
 
The first study tried to replicate and extend the decorative images’ seductive effect. Participants read two high 
or low prior knowledge texts, with or without decorative images, and answered literal and inferential 
questions about them, online. A negative impact of decorative images on comprehension was found, but was 
small in magnitude. Given that previous knowledge did not have a significant effect, the pattern of results of 
this study might be attributed to methodological issues, such as a ceiling effect in comprehension because the 
questions were too easy (given that some of them tapped literal answers), or a combination of showing the 
text in a single page with easy questions. The second study increased the difficulty of the task by employing 
only low previous knowledge texts, shown in several pages or screens, so that the construction of a coherent 
representation required navigation, and changing the comprehension questions to require elaborative 
inferences. In this second study, there was no significant overall main effect of decorative pictures on 
comprehension, but there was an interaction between images and subject factors, in the sense that low 
attentional inhibition capacity participants had lower comprehension with decorative images. Therefore, the 
hypothesis of a general disruptive effect of decorative pictures on comprehension in e-learning seems to be 
supported. It would be small in magnitude, perhaps because in e-learning at home numerous other factors 
could explain comprehension, such as Internet skills, offline verbal ability (Hahnel et al., 2016), strategies and 
metacognitive aspects, and motivation and self-regulation (Afflerbach & Cho, 2009; Broadbent & Poon, 
2015). Thus, the effect might be dependent on other task conditions and subject factors, as in the findings in 
controlled settings (e.g., Rey, 2012). Our findings also contrast with the suggestion that including decorative 
pictures could benefit task performance by enhancing interest and motivation (Park et al., 2011; Schnotz et 
al., 2009), given that the effect of the decorative pictures was, if anything, negative. 
 
One of the main relevant factors seems to be attentional capacity and control. There was one group of 
participants for whom decorative images impaired performance in Study 2 – those with low perceptual 
inhibition. Students who had lower capacity to prevent attention focusing on irrelevant information had lower 
comprehension when the texts were presented with decorative images. This result is in line with the 
attentional or distraction hypothesis (Harp & Mayer, 1998; Lehman et al., 2007; Peshkam et al., 2011; 
Sanchez & Wiley, 2006), which posits that seductive illustrations have detrimental effects on comprehension 
and learning because they draw students’ attention to irrelevant information, which in turn can promote 
superficial processing, detract resources from required learning processes, or activate incorrect schemas. Our 
result in a more ecological setting complements laboratory findings measuring eye fixation (Peshkam et al., 
2011; Rey, 2014; Sanchez & Wiley, 2006). 
 
One possible limitation was the use of a verbal working memory capacity measure, but not a visual one, as the 
latter might be involved in the processing of the images. Another limiting factor in this set of studies is the 
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didactic design, which maximises the internal validity of the study; other studies could examine how if and 
how the phenomena described in these studies are present in other didactic designs (e.g., constructivist 
approaches) and contexts. 
 
Conclusion, implications, and future research 
 
We found evidence for a detrimental effect on comprehension in e-learning, particularly for students with low 
attentional inhibition. Thus, we replicated and extended the seductive detail effect of decorative images in text 
comprehension in a more ecological e-learning situation, where multiple influences occur and self-regulation 
becomes especially relevant. In a broader sense, replication (Open Science Collaboration, 2015) and 
validation of experimental effects in applied settings (Henrich, Heine, & Norenzayan, 2010) have recently 
become concerns of psychological research; this study contributes in these directions. 
 
Our results might be relevant given that online learning is one of the fastest growing tendencies in education, 
particularly at higher level education. Within this e-learning expansion, interface design should consider the 
possible detrimental effects of decorative pictures; graphic designers should also work along thematic experts 
to create appealing images with instructional value. 
 
Future research could include more factors (emotional valence, image size and characteristics) and larger 
samples to test multiple causal models. Additionally, as nowadays many people learn content through a 
second language and considering the effect it has on loading working memory, further research could 
investigate the impact of images in this particular case. 
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