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Abstract 

 
The prevalence of digital academic materials and their use is constantly growing. However, surveys 

report that most readers prefer to read long texts such as academic papers and textbooks in print rather 

than digital format. Moreover, accumulating evidence on in-depth processing of digital text points to the 

disturbing finding - understanding digital text is inferior to that of printed text. In an effort to overcome 

these contradictory trends, the current study investigated the effectiveness of an instructional intervention 

for preservice teachers, which focused on developing academic reading and writing skills in a digital 

environment. The instruction took place in a computer lab, during which the instructor demonstrated 

reading and writing strategies in a digital environment using frontal teaching methods. Then, the 

participants practiced these strategies in their scientific reading and writing. Multiple testing points were 

implemented in both media conditions: digital and paper. The mid-term testing point demonstrated that 

emphasizing in-depth processing diminished the ‘media effect’ (differences in performance between 
digital and paper conditions) reported in the literature for reading comprehension. Also there were no 

differences in academic writing between paper and digital groups. Confidence ratings for academic 

reading and writing were higher in the digital setting. Interestingly, differences in the evaluation 

(calibration analyses) of reading and writing were observed among media groups. While the digital group 

was more calibrated on their assessment of writing quality, the paper group was more calibrated in their 

assessment of reading comprehension. In this paper, we will discuss the importance of incorporating a 

digital module into the curriculum of preservice teachers, which should increase students’ awareness to 

biases they may have about academic performance in digital environments.     
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1. Introduction  
 

Digital materials are frequently used in higher education (Siemens, Gašević & Dawson, 2015), 

despite evidence indicating inferior comprehension of digital text relative to printed text - ‘digital text 
inferiority’ (e.g., Ben-Yehudah & Eshet-Alkalai, 2018; Delgado, Vargas, Ackerman, & Salmerón, 2018; 

Kong, Seo, & Zhai, 2018; Singer & Alexander, 2017a). The negative effects of reading on screen extend 

also to metacognitive evaluation of learning, namely, students are more overconfident in their success for 

reading on screen than on paper (Ackerman & Goldschmidt, 2011; Singer & Alexander, 2017b). One 

explanation for these effects is that shallow processing occurs more on screen than on paper (Chen, 

Cheng, Chang, et al., 2014; Wolf & Barzillai, 2009), which leads to overconfidence and inferiority of 

digital text comprehension. This media effect can be reduced by “forcing” more in-depth processing on 

screen (Ackerman & Lauterman, 2012). Complementing these findings are studies on reading preferences 

in higher-education students, which show that most students prefer to read long texts such as textbooks 

and academic papers in print rather than in digital format (Mizrachi, 2015). Today, 21st century skills 

include reading a large amount of scientific papers in digital format and writing with word processors, 
thus, it is necessary to develop these skills in future teachers.  

The current study examined an instructional intervention for preservice teachers, which focused 

on developing academic reading and writing skills in digital environments. We investigated the effects of 

the media on academic performance (comprehension of academic papers and the quality of writing an 

                       DOI: 10.36315/2019inpact068 
Psychological Applications and Trends 2019

279



integrative essay) and their corresponding confidence ratings before (prediction of performance, POP) 

and after (judgment of learning, JOL) each assessment. During the intervention participants received 

content instruction (understanding text and academic writing) together with ICT instruction over an entire 

semester (13 weeks, 52 hours). Here we report results for the mid-term assessment. 

 Our research questions (RQ) were: 1. Does an instructional intervention diminish the “digital 

text inferiority” effect on the academic reading and writing of preservice teachers? 2. To what extent are 

confidence ratings influenced by the media (paper, digital) of reading and writing? 

 
2. Methods 

 
Participants were 126 preservice teachers who were required to take a prerequisite course to 

improve their academic skills. Instruction took place in a computer lab using frontal-teaching methods. 

During the instruction phase, the instructor demonstrated reading and writing strategies for processing 

digitally displayed academic papers. These included extracting main ideas and organizing them with a 
digital graphic organizer, and integrating the ideas into a digital summary. Next, students practiced these 

strategies while using a common word processing software. During the assessment phase, classes were 

quasi-randomly assigned to a medium condition: screen (n=71) or paper (n=55). The mid-term 

assessment was similar to previous practice sessions, in which the participants were required to integrate 

a text they had not seen previously (i.e., unseen) with texts that they had studied and then write an 

integrative essay. All the texts were available to them during the assessment. 

We calculated two performance indices for the mid-term assessment, based on participants 

answer to an open-ended question. The indices were: 1. comprehension of academic texts (i.e., identifying 

main ideas, connecting prior knowledge to new knowledge); and 2. academic writing quality (i.e., writing 

coherence and connectivity). In addition, confidence ratings were collected for each academic subskill 

(academic reading and academic writing) just before (POP) and right after (JOL) the mid-term 

assessment. The four confidence indices were: 1) POP-reading ("...do you think you will be able to 
understand the article?"); 2) JOL-reading ("...do you think you were able to understand the article?");  

3) POP-writing ("...do you think you will be able to write an integrative answer?"); 4) JOL-writing ("...do 

you think you were able to write the integrative answer?"). We also calculated calibration measures for 

each type of confidence rating (i.e., POP-calibration and JOL-calibration). Calibration is the difference 

between the actual performance and the metacognitive judgement of performance. 

 

3. Results 

 

3.1. Media effects on performance (RQ1)  
Two performance indices were derived from the mid-term assessment: academic text 

comprehension and writing quality (see methods). There were no significant effects of the media (digital, 

paper) on academic reading: digital (59.17%) and paper (57.56%),  t(121) = -0.42, p = .67,  d = 0.08; nor 

on academic writing: digital (66.4%) and paper (70.4%), t(121) = 0.82, p = .41, d = 0.15). These results 
show that emphasizing in-depth processing through a cycle of instruction and practice sessions did indeed 

reduce the digital text inferiority effect. 

 

3.2. Metacognitive judgements (RQ2)  
Confidence ratings for each academic subskill (text comprehension and writing quality) were 

collected before (POP) and after (JOL) the mid-term assessment. Before participants began the 

assessment, their confidence ratings (POP) were significantly higher for the digital relative to print 

condition, for both academic reading and writing. As reflected by the significant media effect observed in 

both POP measures. For POP-reading, digital (68.68%) was larger than paper (58.13%), t(117) = -2.65, 
 p < .01, d = 0.49. For POP-writing, digital (71.75%) was larger than paper (58.53%), t(121) = -3.73,  

p = .001, d = 0.69. Despite this overconfidence, analyses of POP-calibration indicated that the paper 

group (19.55% bias) was significantly more calibrated than the digital group (26.55% bias) in their 

evaluation of reading comprehension, t(117) = -2.19, p = .03; d = 0.44. The groups did not differ in their 

POP-calibration for writing quality. In contrast, after the assessment, calibration analyses for JOL showed 

that the digital group (23.33% bias) was significantly better at evaluating their writing quality than the 

paper group (33.25% bias), t(117) = 2.72, p = .026; d = 0.49.  
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4. Discussion 

 
Our findings show that the instructional intervention was effective in reducing the media effect 

on academic performance, as the mid-term assessment showed no significant effect of the media (digital, 

paper) on academic reading or writing. This bares important educational implications, namely, to 
encourage preservice teachers to develop in-depth processing of digital text, which should help minimize 

the inferiority of digital text comprehension (Delgado et al., 2018; Kong et al., 2018; Singer & Alexander, 

2017a).   

Consistent with the literature, higher levels of confidence in academic reading were observed in 

the digital as compared to paper setting (Ackerman & Goldschmidt, 2011). A similar pattern of findings 

was observed for academic writing ability. To the best of our knowledge, confidence ratings have not 

been assessed for digital versus paper based writing. Thus, our finding in this area is novel and worth 

further investigation. Interestingly, after the mid-term assessment, the digital group’s evaluation of 

academic writing (JOL-writing) was in fact less biased than the paper group’s evaluation of their writing 

performance. In contrast, evaluation of reading comprehension (POP-reading) was more calibrated in the 

paper group than the digital group.  

These encouraging findings suggest the importance of developing academic subskills (academic 
reading and writing) in digital environments, particularly in preservice teachers that are entrusted with 

educating our youth on 21st century skills. Given the prevalence of digital academic materials in higher 

education, it is important to increase students’ awareness of the effect the media has one's own evaluation 

of reading and writing performance. 
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