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Abstract: The main purpose of this study is to investigate the comparative effects of text-only 

and media-afforded student-provided explanations to online student-generated questions on 

English language learning. Four eighth-grade classes (n=118) participated in this study. An 

online learning system was adopted to support the activity. A non-equivalent pretest-posttest 

quasi-experimental design was used. The results of the analysis of covariance found that 

students in the text-only student-provided explanations group scored significantly higher than 

their counterparts in the media-afforded student-provided explanations group in terms of the use 

of learning strategies and social presence while no statistical differences were found in English 

language academic achievement. 
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1. Introduction 
 

Under the contemporary educational paradigm, innovative approaches to teaching, learning, and 

assessment to cultivate deep learning have been valued by academicians and practitioners. In the 

same vein, student question-generation (SGQ) has been hailed as a cognitive-enhancing strategy. By 

requiring students to generate questions corresponding to the study material, empirical evidence on 

SGQ accumulated over the past decades has generally confirmed its learning effects (Yu, 2012). 

With the advantages of computer and networked technology, online SGQ has attracted the attention 

of an increasing number of scholars in this field (Yu, 2012). 

Since then, different structures and types of SGQ have been proposed to increase its 

versatility and scalability. For instance, Stoyanova and Ellerton (1996) proposed three SGQ types: 

free, semi-structured and structured. Ways to scaffolding online SGQ have been suggested, and their 

effects on promoting learning have been substantiated (e.g., Yu & Pan, 2014; Yu, Tsai, & Wu, 2013). 

Recently, the ideas of students constructing tests based on SGQ (Yu & Wu, 2016) and generating 

explanations in correspondence to answers given to SGQ (Yu, Wu, & Huang, 2018) have been 

envisioned with their respective learning effects validated. 

In light of the fact that nowadays learners are accustomed to media-rich learning 

environments (Prensky, 2001), allowing students to generate content not limited to text-based would 

appear desirable. The issue regarding whether such an arrangement renders additional learning gains 

for the learner serves as the focus of this study. On the grounds of relevant theories, including 

dual-coding theory (Paivio, 1990), cognitive theory of multimedia learning (Mayer, 2001), and 

social presence, this study aims to investigate the effects of different media formats of 

student-generated explanations to online SGQ on learning. Specifically, the research question under 

examination is: if the multimedia-afforded arrangement compared to the text-only arrangement 

renders additional benefits in terms of academic performance, use of learning strategies, and social 

presence when students engaged in explanation-generation for online SGQ. 
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2. Methods 
 

A non-equivalent pretest-posttest quasi-experimental design was adopted. An online learning system 

supporting student-generated explanations in text-only (Figure 1) or multimedia-afforded forms (Figure 

2) to be used as feedback to student answers to multiple-choice questions was adopted (Yu, 2018). The 

multimedia files to be included can be in any media form (e.g., texts, pictures, charts, diagrams, tables, 

animations, audio, video, and so on).  

 

 
Figure 1. Text-only Student-provided Explanations to Online Student-generated Questions 

 

 
Figure 2. Media-afforded Student-provided Explanations to Online Student-generated Questions 

 

Four eighth-grade participating classes (n=118) of one junior high school in Tainan, Taiwan 

were randomly assigned to the two devised treatment groups — text-only student-provided 

explanations to online student-generated questions (i.e., Group A, the text-only student-provided 

explanations group) and media-afforded student-provided explanations to online student-generated 

questions (i.e., Group B, the media-afforded student-provided explanations group). The study took 

place in the context of an English course.  During the study, as a routine, each week after attending five 

45-minute instructional sessions on English, the participants headed to the school’s computer lab for a 

45-minute online activity to support English learning.  

Mainly, the study consisted of two stages: the 1st training and baseline establishment stage (3 

weeks) and 2nd intervention stage (8 weeks). During the 1st stage, the participants of both groups were 

exposed to the text-based explanations form where they were directed to generate a set of 

multiple-choice questions with explanations to each of the options on the English content covered in the 

current week (Figure 1). To equip the participants with essential knowledge and skills on question- and 

explanation-generation, a 45-minute training session was held at the beginning of the 1st stage for the 

participating students of both groups. Then, at the end of the 1st stage, students were asked to fill out a 

questionnaire on their use of learning strategies (40 item, 6-point Likert scale, Crobach = .97) and 

social presence (14 item, 5-point Likert scale, Crobach = .93). Student academic performance at the 

school-wide exam on English administered prior to this study was also collected. The collected data 

were used as covariates for later data analysis. 

During the 2nd stage, the participants of both groups continued to engage in the online question- 

and explanation-generation activities as they did the previous weeks; however, the participants of 

Group B were introduced to the multimedia feature of the system. With all elements kept the same, the 

only difference between the two treatment groups was: for Group B, multimedia files are permissible 

(Figure 2) whereas for Group A they are not. To equip the participants of Group B with the skills of 

locating and uploading multimedia files as part of the explanations, at the beginning of the 2nd stage, 
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they were briefed on the operational procedures of accessing and including multimedia files in the 

adopted system, and were told that they could include any multimedia files stored in the system, or 

create multimedia of any type of their own. At the conclusion of the study, the participants were 

directed to fill out the same set of questionnaire, and their academic achievement on English content 

covered during the study were collected. 

 

 

3. Results and Discussion 
  

Contrary to the authors’ expectations, the results of the analysis of covariance revealed that students 

participating in the text-only student-provided explanations group scored significantly higher than those 

in the media-afforded student-provided explanations group in the use of learning strategies, F (1, 115) = 

4.64, p < .05 and social presence performance, F (1, 115) = 4.07, p <.05. Moreover, no statistically 

significant differences were found between the two groups in academic achievement, F (1, 115) = .00, p 

> .05. 

The findings of this study did not confirm any additional benefits of having students generate 

explanations in media-form. Instead, students generated explanations in text-only form was found to 

lead to better social presence and more frequent use of learning strategies during the learning process as 

compared to the media-form. Even though the role and pedagogical value of multimedia in instruction 

is broadly known, it should be noted that existing studies were predominately conducted under the 

premise of ‘learners as the consumer’ rather than ‘learners as the producer.’ In the rise of the maker 

movement in the maker era on the basis of the findings of this study, instructors are advised to carefully 

assess the learning task and situation in focus so as to maximize intended learning. 
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