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Introduction: Task-oriented reading is an important skill in higher education. However, many students in higher education have little experience in this type of reading and lack strategies for executing it efficiently and effectively. The aim of the present study is to design and test a learning environment in realistic classroom settings to foster task-oriented reading in higher education.

Methods: A learning environment was designed and tested experimentally in a series of lessons to aid teacher students of different disciplines (N = 105) in the process of task-oriented reading in two stages: homework and group discussion. Using a pre-post experimental design, two types of scripted collaboration were compared: one group received role assignment only, while the other group additionally received instructions about different phases in the collaboration process. Two task-oriented reading tasks (pre- and post-test) were designed, each consisting of four texts and 11 open-ended questions about these texts. Students’ activities during task execution were logged.

Results: Both groups significantly improved performance between pre- and posttest. However, results showed no significant differences between the two groups in growth between pre- and posttest. Logs of task execution showed that all students spent more time on reading relevant text parts at posttest and spent less time on question reading and answering at posttest, suggesting that students executed task-oriented reading more efficiently as a result of the learning environment.

Discussion: The results suggest that students exhibited greater efficiency in navigating between their task and text representation, which is in accordance with literature on the process of task-oriented reading. No significant differences were found between the two types of scripting, indicating that the phased discussion did not confer any advantage over role assignment only. This difference may be attributed to the relatively small difference between the two types of scripting.
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1 Introduction

Reading is a fundamental skill that plays a crucial role in academic success, from primary education through to higher education. However, results of international comparisons show that there is a substantial group of students that do not meet minimal standards for reading comprehension in adolescence (OECD, 2023). As students enter higher education, the problems they encounter with reading may become aggravated in this new educational context. A recent review showed results based on a small number of studies on reading comprehension in higher education (De-La-Peña and Luque-Rojas, 2021). According to these studies, students have difficulty making inferences, identifying the structure of written text, and using effective reading strategies (Bharuthram, 2017; Livingston et al., 2015; Ntereke and Ramoroka, 2017). In higher education reading comprehension is directed at reading for learning in different subject areas and disciplines (Maclellan, 1997). In addition, and in contrast to the context of secondary education, students are expected to engage with rather complex and long texts in order to learn. In all disciplines students are required to use texts to complete tasks aiming at the acquisition of new domain specific knowledge and insight into conceptual relations.

Another issue is that students in higher education are formally expected to read a substantial number of pages before coming to class so that time in class can be devoted to discussion and critical thinking (Berry et al., 2010). However, the majority of students does not complete the assigned reading work (Clump et al., 2004) has little experience in this type of independent reading, and lacks strategies for executing it efficiently and effectively (Doolittle et al., 2006; Taraban et al., 2004). Reading to learn requires students to practice purposeful reading to execute a specific learning task. This assumes that students have a clear reading goal in mind while simultaneously monitoring the relevance of information to reach their goal. This type of reading is also known as task-oriented reading (Vidal-Abarca et al., 2010; Anmarkrud et al., 2013).

Teaching task-oriented reading seems a promising avenue to aid students in their attempts to reading to learn. In the literature about task-oriented reading, the process of task-oriented reading has been researched extensively (Vidal-Abarca et al., 2010; Cerdán et al., 2011; Cerdán et al., 2019; Salmerón et al., 2015; Vidal-Abarca et al., 2011). There are a few intervention studies with the aim to foster task-oriented reading (Serrano-Mendizábal et al., 2023; Serrano et al., 2018), but those studies are not set in realistic classroom settings, in which teachers play a central role and use reading materials of their own choice. In contrast, the aim of the present study is to design and test a learning environment in realistic classroom settings to foster task-oriented reading in higher education. As the goal of task-oriented reading is to acquire disciplinary knowledge about course contents, we collaborated with the teachers of these courses to adapt the intervention to the course requirements, using study materials and learning objectives that the teachers had selected. As a result, these teachers who typically do not identify themselves as ‘reading or language teachers’, had to pay attention to the role of reading in arriving at the learning objectives set.


1.1 Task-oriented reading

Task-oriented reading can be defined as an adaptive problem-solving process in which readers use parts of texts based on their relevance for a specific learning task. In past research, a lot of attention has been given to the importance of text representation, however, the reading task itself can pose a challenge for reading to learn. Thus, text representation (Kintsch, 1986) and task representation need to be connected (Britt et al., 2017; Cerdán et al., 2008; Rouet, 2011). In higher education, students are challenged to integrate more and more complex information, often in a short period of time, requiring the ability to efficiently search and select text parts that are relevant for the given learning task. The MD-TRACE model (Multiple Documents Task-Based Relevance Assessment and Content Extraction) (Rouet, 2011), specifies the process of task-oriented reading, in which readers need an understanding of the task demands (Cerdán et al., 2019; Tawfik et al., 2020) (Cerdán, 2019; Tawfik, 2022) to create a task representation, and to study multiple texts to create a text representation. While doing so, readers monitor their understanding of the text by using their background knowledge. Simultaneously, readers need to update their task representation to evaluate whether the information discussed in the text is relevant for completing the learning task. This process is cyclical and goes on until the reader decides that sufficient information has been gathered. Likewise, a preliminary task product is created and updated in a cyclical manner, until the reader decides that the task product meets the learning task objectives.

In a more recent task-oriented reading model, Rouet et al. (2017) proposed Reading as Problem Solving (RESOLV). In this model, attention is given to the context and the task representation that readers construct before engaging with texts. In RESOLV, contextual factors are more explicitly defined that moderate the task representation of readers. For example, the verbal instructions given by the teacher, the given time in which the task should be performed, and the reading self-concept of the student might influence how a student approaches the learning task and which resources the reader has at his disposal. This means that each student in a class may set different goals and therefore utilizes different task approaches for the same learning task. For example, students who lack background knowledge, may choose to read the whole text first before looking at questions that accompany the text, while for students with more background knowledge, it may be more efficient to read the questions first and then search for relevant information in the text. In sum, task-oriented reading models such as MD-TRACE and RESOLV propose that reading is a purposeful activity in which readers need to make decisions concerning their reading approach to attain the learning goals they themselves set, within the context of a given learning task.

Research showed that the task approach of readers is influenced for a large part by the specific formulation of learning tasks at hand (Cerdán et al., 2011; Hautala et al., 2022; Salmerón et al., 2017; Salmerón et al., 2015). Depending on the goal of the learning task, readers adapt their task approach to reach that goal. For instance, the amount of initial reading (before looking at questions), the number of searches for relevant text parts and monitoring comprehension are self-regulatory activities that contribute to the quality of task-oriented reading (Vidal-Abarca et al., 2010; Anmarkrud et al., 2013; Cerdán et al., 2009; Mañá et al., 2017; Salmerón et al., 2015). While task-oriented reading is approached as an individual process in the research base, there is ample reason to emphasize the role that collaboration can play in facilitating task-oriented reading processes. In discussions between students in small groups, active learning is promoted (e.g., De Backer et al., 2015; Prince, 2004; Wong and Chapman, 2023) and enables students to confront perspectives with each other and discuss reasons for selecting relevant information from their texts. One of the most promising approaches for collaboration in class is known as reciprocal teaching.



1.2 Reciprocal teaching and scripted collaboration

Reciprocal teaching (Palincsar et al., 1987; Palincsar and Brown, 1984) is a widely used method of instructing and guiding students in reading comprehension, that yielded positive results (Kelly et al., 1994; Rosenshine and Meister, 1994; Spörer et al., 2009). In this method, students take on the role of the ‘teacher’ and engage in using reading strategies (e.g., predicting, questioning, clarifying and summarizing) while reading a text in a small group, guided by an adult tutor. The reciprocal aspect comes into play as students take turns leading the discussion. By actively participating, students’ own learning process is fostered and students benefit from the insights and perspectives from other group members. When combined with the framework of task-oriented reading, discussions about texts are supplemented by the explicit requirement of finding agreement among members about their task-representation. In our study the focus is on discussions around finding a common task-representation and relevant text information instead of the more traditional use of reciprocal teaching which focusses more on strategies for text comprehension.

Earlier research into the effects of reciprocal teaching in classroom contexts has shown that it is extremely difficult for teachers to keep track of the work of different collaborating groups in class (Hacker and Tenent, 2002; Okkinga et al., 2021). While positive effects of reciprocal teaching in previous research are achieved in situations in which each group is guided by an adult tutor, this is hardly feasible in educational practice. Therefore, it is important that other forms of scaffold are being used as guidance for students in their collaboration process in regular classroom contexts.

In scripted collaboration, instructions are given in a (usually digital) learning environment to structure the group discussion (Fischer et al., 2013; Kollar et al., 2006). Important elements of such scripts are that group members are assigned different roles (as in reciprocal teaching) for which the script provides specific instructions and that students follow specific sequences (phasing) of actions (so-called “scenes,” see Fischer et al., 2013) to arrive at a satisfactory outcome.

Previous research has demonstrated that the appointment of a leader or chairman and a writer or summarizer has positive effects on learning outcomes and cooperation (Schellens et al., 2007; Strijbos and Weinberger, 2010). In addition, studies into guiding students by phasing of the group discussion show positive effects on the acquisition of domain specific knowledge and on the quality of cooperation (Radkowitsch et al., 2020; Schoonenboom, 2008; Vogel et al., 2017) and on students’ task representation (Kielstra et al., 2022). For example, Papadopoulos et al. (2013) found that students who collaborated with a mandatory script acquired more domain specific knowledge and also cooperated more with each other than students who had to complete the task with a less mandatory script. In the first case, students had to first explicitly formulate their own answers for a task before consulting with each other about a joint answer, while in the second case this was left up to themselves.

Thus, to alleviate the burden on teachers from managing content-related discussions among multiple groups simultaneously, scripted collaboration offers a viable alternative. Therefore, in addition to finding general effects of our learning environment for task-oriented reading, we also try to find out in this study to what extent phasing (including role assignment) leads to better task-oriented reading of students than just role assignment.



1.3 Present study

This study aimed to design1 and test a technology-enhanced learning environment (TELE), aiding teacher education students in authentic classroom contexts in the process of task-oriented reading in two stages: homework and group discussion.

An experiment was carried out in which effects of “phasing” (PH) of the discussion part of the intervention on students’ task-oriented reading (answering open questions about multiple texts) were compared to a “role assignment only” (RAO) condition that did not receive support for the phases to complete in the group discussion (Kollar et al., 2006). The learning environment for the RAO condition was identical to that for the PH condition in all other respects.

The research questions were:


	1. Does utilizing the learning environment enhance the quality of task-oriented reading in teacher education students of different disciplines?

	2. Does phasing (including role assignment) lead to more improvement in task-oriented reading performance compared to role assignment only?

	3. Are there differences in the task approach between students in the two experimental conditions?

	4. How do both teacher education students and teachers evaluate the learning environment?






2 Method


2.1 Participants and design

In total 105 third-year teacher students (61% females, Mage = 23.29 years) from the Rotterdam University of Applied Sciences participated in the study. They were enrolled as teacher students for secondary education for the disciplines economy, biology, physics, English as a foreign language or social sciences. Eighty-eight students completed both pre- and posttest.

A pre-post experimental design was utilized. Students, within classes, were randomly assigned to the PH condition or RAO condition. Within each class, groups of ideally four students were formed to participate in the group discussions, either belonging to the PH or the RAO condition. The formation of the groups after randomization of individual students was done by the teacher.



2.2 Materials


2.2.1 Technology-enhanced learning environment (TELE)

The TELE contained three modules: The homework module, the group work module, and the test module (see 2.2.2). In the homework module students worked individually preparing for the group discussion. The group discussion module was used during classes, in both conditions. The test module was devised to analyze the students’ use of task-oriented reading in the pre- and the posttest.


2.2.1.1 Homework module

Before each lesson, the roles of each student in the group were determined (leader, writer, thinker). As part of their homework, the students were instructed to study the assigned text(s) in preparation for the corresponding group task. They were encouraged to actively seek relevant information in the text(s) necessary for completion of the group assignment. Accessing the Homework module (See Figure 1) on their device, they found the following components:


	1. A main screen providing general instructions for each group task. Students were required to underline relevant sections in the study texts for this week’s group task.

	2. A tab containing the group task for the current week.

	3. A tab offering general explanations for the roles of leader, writer and thinker.

	4. A tab providing explanations about four reading strategies: skimming, scanning, paraphrasing and intensive reading.

	5. A tab to access the homework questions. There were four homework questions focused on reflecting on the students’ task approach, and finally the most essential question: What is the most important information from the text that you want to bring to the group discussion?



[image: Preparation instructions for 13 May, Chapter 1: Introduction to pharmacology. The page features interactive sections including homework questions, group assignments, roles explanation, and reading strategies. Instructions guide students on how to prepare, what tasks to focus on, and the roles in group discussions. The design is predominantly red with white text areas.]

FIGURE 1
 Screenshot of the tabs in the Homework module, with on the left column two tabs to go to ‘Home’ or to go to the homework questions. In the middle column the tabs for explanation of the homework (in blue), the group assignment, explanation of different roles and the reading strategies. In this example the general explanation of the homework is selected, which can be seen on the right side of the screen.




2.2.1.2 Group discussion module

During class, students brought their study texts (which were always provided on paper) and devices. The teacher initiated the lesson and instructed students to sit in their assigned groups. The teacher explained the group assignment and invited questions from the class. Subsequently, students worked collaboratively in their groups. The main focus was for students to share relevant information they had extracted from the text (previously underlined in their study texts) and discuss how to apply that information to complete the group assignment.

Ideally, each group consisted of four members, including a chairperson, writer, and two thinkers. However, group sizes varied based on the number of students present. Roles rotated throughout the lessons, ensuring each student assumed each role at least twice. Group discussions typically lasted between 30 and 45 min per lesson.

The level of support differed between the Phasing (PH) and Role Assignment Only (RAO) conditions, as presented in Table 1. In the PH condition, students followed specific phases with instructions tailored to each role’s objectives. In the RAO condition, students had the freedom to determine their own approach to the group assignment. After all groups completed and submitted their solution to the group assignment, the teacher conducted a whole-class review. The solutions for the group assignment were projected on a screen, allowing the students to explain their responses, encouraging peer feedback, and providing instructor feedback on the completed group assignments.


TABLE 1 Overview of similarities and differences between PH and ROA conditions.


	Phasing (PH)
	Role assignment only (ROA)

 

 	Role assignment: leader, writer, thinkers 	Role assignment: leader, writer, thinkers


 	In each phase, the different roles received different instructions 	Overall instructions for each role


 	Exchanging experiences during homework
 Discuss relevant text passages for the task at hand
 Formulate a draft version of the group solution
 Revise draft version into a definite solution 	Group decides their task approach themselves


 	Evaluate collaboration process 	Evaluate collaboration process




 



2.2.1.3 Types of group assignments

A total of six types of group assignments were developed for six lessons. While the types of assignments were predetermined, their specific implementation varied across the different disciplines, adapting to the unique subject matter covered in each content course. The formulation of the group assignments was established through a collaborative process with the teachers prior to each lesson series. Table 2 provides a comprehensive overview of the types of group assignments, accompanied by an illustrative example focusing on the topic of climate change. It was crucial for the group assignments to evoke extensive discussions, thereby necessitating that the answers were not literally stated in the text. Students were encouraged to engage in thoughtful deliberations on how the provided text could be effectively utilized to fulfill the objectives of the group assignments.


TABLE 2 The six different types of group assignments, with examples.


	Type of group assignment
	Example

 

 	Answering study questions
 This type of assignment is suitable for long and complex texts. The type of questions should be inferential, interpreting or reflecting in nature, allowing students to formulate their own answers and not relying solely on literal information in the text. 	

	• According to the text, what are disadvantages of climate change?

	• Which countries will encounter the implications of climate change first, and why?






 	Summarizing
 A specific question and/or audience for the summary makes it clear which information should be included (and which should be discarded). 	What are the main conclusions of the climate panel on the future of the earth?


 	Comparing texts
 By comparing text contents with another text about the same subject, reflecting on similarities and differences is encouraged. 	How do the two texts differ when it comes to assessing the dangers of climate change?


 	Mind map
 A mind map is a hierarchical representation of the text, used to visualize relationships between important concepts. 	Create a mind map of factors that cause climate change.


 	Construing (exam) questions
 To come up with questions about the text, the student must have a good overview of the text. It challenges the students to think like their teacher (‘what could the teacher ask on the exam?’). 	Come up with an exam question about the text. Compare exam questions with each other in the group. Select the two that are best and argue why.


 	Applying knowledge
 The goal of this assignment type is to apply learned contents to a real-life situation. 	Compare the newspaper article about the Maldives with what you learned about climate change. Are the problems on the archipelago the result of this? Explain your answer.





The examples given are fictitious. The assignments actually used in the intervention cannot be understood without the accompanying texts from each discipline.
 

The first group assignment entailed responding to study questions about the text, a format that was familiar to both students and teacher. Subsequent group assignments were more complicated, demanding students to engage in higher-order thinking, making inferences and establishing connections, both within and between the assignment and the text(s). The sequencing of these group assignments was determined in consultation with the teacher, aiming at an optimal progression of the lessons and the accompanying study texts.




2.2.2 Task-oriented reading tasks for pre- and post-test

Two task-oriented reading tasks (pre- and post-test) were designed, each consisting of four texts and 11 open-ended questions about these texts. For each correct answer one point could be earned. To ensure comparability between the pre- and post-test in content and difficulty, we equalized the number and total length of the texts (2,520 and 2,634 words respectively) and the time allowed for answering (1 h). Both tests included texts from the same content domain (climate change) to minimize the influence of background knowledge and to ensure relevance for students from all four disciplines (economy, biology, history, and social sciences).

The reading tasks were presented in the Test module of the TELE, specifically designed to log not only the answers given on each question but also actions students performed during the tasks, analogous to the Read&Answer software (Vidal-Abarca et al., 2011). The procedure for reading (unblurring) and answering questions was identical in both tests.

The 11 open-ended questions were based on the PISA taxonomy (reproduction, interpretation, reflection), with the frequency of each question type being the same in both tests. For example, “Name two economic and two ecologic consequences of global warming” (reproduction), “Based on historical research, what kind of climate would you expect during political flourishing times and periods of economic growth?” (interpretation), and “What is the most important conclusion you can draw about the role of government and companies in climate change?” (reflection).

For several questions, within each task, the students were required to consult multiple texts in order to give a correct answer (e.g., “Some people hold humans accountable for climate change. What are, according to you, the three most important arguments against this view, based on the texts?”). The questions were ordered randomly; they were not clustered based on question type or order of the texts. Students were required to rely on self-regulation to search for relevant information, based on the questions and on the layout of each text.

Answers to all questions were scored by two coders. Interrater reliability was good with Pearson r = 0.88, p < 0.001, for the total score of the pretest and Pearson r = 0.86, p < 0.001 for the posttest. Disagreements in coding were resolved through discussion among the coders.



2.2.3 Task approach during task execution

By blurring text parts and questions, it was possible to log each individual’s reading and answering behavior including time spent to each. Students had to unblur text parts (see Figure 2 for an example), questions and their answers in order to be able to read the text parts or the questions, or to be able to write or revise answers. Students were free to choose how they approached the task by either opening a text or opening a question. The layout of the texts was visible, as well as each title and all subtitles. Blurring was done at the paragraph level. We also assessed whether the text parts students examined were relevant for answering the questions. Ultimately, we extracted variables indicative of students’ task approaches from their log files (see Table 3).

[image: Webpage interface with a red background. A text box on the left lists topics related to climate change. On the right, there's an article titled "Klimaatverandering significante bedreiging wereldeconomie," discussing climate change as a significant threat to the world economy.]

FIGURE 2
 Screenshot of the text screen in the Test module. The tabs on the left side can be used to go to either the texts (now in blue), or to the questions. The middle column contains the titles of the four texts, of which the first one is selected (in blue). On the right-side text 1 (“Climate change significant threat to world economy”) is shown, with the first paragraph unblurred.



TABLE 3 Overview of variables extracted from the log files.


	Variables
	Explanation

 

 	Percentage time relevant text parts 	The percentage of total time a student spent on looking at relevant text parts.


 	Ratio relevant/irrelevant text parts 	The time spent on irrelevant text parts divided by the time spent on relevant text parts. A value greater than 1 indicates that students relatively spend more time on relevant than irrelevant parts of text.


 	Total time question reading 	The total time spent on the questions (in seconds).


 	Total frequency question reading 	The total number of times the questions were viewed.


 	Average frequency reading the same question 	The average number of times the same question was viewed. A value greater than 1 indicates that students have viewed the same question multiple times.


 	Total time question answering 	The time spent answering the questions (in seconds).




 



2.2.4 Evaluation by students and teachers

Students were asked to participate in a focus group, to be organized after the posttest. For each course, 4–6 students were willing to participate, with approximately equal participation from both conditions. Teachers were not present during the focus group sessions.

The goal of the focus group was to gather the opinions of students concerning different aspects of the learning environment. A total of 8 interview themes were identified for which questions were formulated. The same themes were used for the interview with the teachers. We asked questions about the homework module, role assignment, group discussions module (and the different versions for each condition), the group assignments, collaboration within discussion groups, prerequisites for collaboration, the difficulty of the reading tasks (pre- and posttest) and students’ general opinion of the course and the instruction of their teacher.

Each focus group lasted for an hour. Students received a voucher of 10 euro for their participation in the focus group. Interviews with the individual teachers took place after the focus group of their course and lasted between 20 and 40 min.




2.3 Procedure

Prior to the lessons, participating teachers, in collaboration with the researchers, formulated assignments for students to solve, according to the six types in Table 2. The lesson series lasted 6 weeks, with one 90-min lesson per week (see Figure 3). Thus, the total intervention duration was 9 h. Prior to the first lesson, the students of each course were given an explanation about the research and were given a Chromebook on which the TELE (“Reading App”) could be downloaded, and a paper copy of the texts needed for the course. This copy was used in their homework for underlining relevant passages and making notes. In addition, students were given an explanation of the importance of task-oriented reading, the roles during the group discussions, the four reading strategies and practical information about the learning environment and the tablet. The students in each class were randomly assigned to either condition. Students were unaware of the differences between the two conditions (PH or ROA); they were only told there were two versions (A and B). All students were asked to sign a license agreement for the use of the Chromebook during the course and they were asked to sign for informed consent for data collection.

[image: Timeline diagram depicting the chronological order of research activities. Prior to the first week with the first lesson, the students are informed about the research and the pretest TOR is administered. Then, for 6 weeks, students receive one lesson per week. After the lesson series is completed, posttest TOR is administered and the lesson series is evaluated by students. A blue arrow represents the timeline.]

FIGURE 3
 Overview of the research activities for each lesson series.


In the subsequent session, the pretest was administered. This was followed by six lessons with the group assignments and the learning environment, which were interspersed with regular lessons from the teacher (which were not part of the intervention).

The first author or a student-assistant were present during all lessons to safeguard that the lessons proceeded as planned and give technical support when necessary. The observations of all lessons have shown that students in discussion groups did not interfere with other students while working on their group assignments. Therefore, the risk of a “spill over” effect between conditions is negligible.

In the last session, the posttest was administered. Students were allowed to complete both pretest and posttest within an hour. Finally, the focus groups were held and teachers were interviewed about their experiences. For an overview of research activities across time, see Figure 3.



2.4 Ethical considerations

Written informed consent was collected from all participants. Focus interviews were recorded with participant permission.



2.5 Analyses

Analyses were done with repeated-measures ANOVA, with condition (PH and RAO) as factor. Dependent variables were the percentage of correct answers and task-approach activities in the pre- and post-test during task execution (see Table 3).




3 Results


3.1 Statistical analyses

In Table 4, results of all analyses are presented, together with descriptive statistics for each variable and condition. To examine whether utilizing the learning environment enhanced students’ task-oriented reading skills (research question 1), a repeated-measures ANOVA was performed with the percentage score2 of the task-oriented reading task as dependent variable. Overall, students performed significantly better on the posttest compared to the pretest (η2 = 0.13). Second, by adding Condition as factor to the repeated-measures ANOVA (research question 2), we examined whether the Phasing condition (PH) helped students improve their task-oriented reading to a greater extent than the Role Assignment Only condition (ROA). The interaction effect was not significant (η2 = 0.004), suggesting that the PH condition did not benefit more than the ROA condition (see Figure 4).


TABLE 4 Results of repeated-measures ANOVA for all variables, with means and SDs per condition (Phasing (PH) and Role Assignment Only (RAO)).


	
	Pretest
	Posttest
	Repeated-Measures ANOVA



	Variable
	PH
 Mean(SD)
	RAO
 Mean(SD)
	PH
 Mean(SD)
	RAO
 Mean(SD)
	Effect
	F(1, 77)
	p-value
	η2

 

 	Percentage score task-oriented reading 	0.47(0.14) 	0.50(0.15) 	0.55(0.15) 	0.55(0.15) 	Time 	11.489 	0.001 	0.13


 	Time x Condition 	0.338 	0.562 	0.004


 	Percentage relevant text parts 	0.38(0.38) 	0.32(0.06) 	0.55(0.12) 	0.53(0.11) 	Time 	33.62 	<0.001 	0.304


 	Time x Condition 	0.38 	0.539 	0.005


 	Ratio relevant/irrelevant text parts 	0.91(0.25) 	1.01(0.40) 	1.38(0.46) 	1.52(0.56) 	Time 	60.72 	<0.001 	0.441


 	Time x Condition 	0.75 	0.388 	0.010


 	Total time question reading 	285.75(94.01) 	271.16(94.70) 	211.10(77.12) 	191.07(70.93) 	Time 	58.81 	<0.001 	0.43


 	Time x Condition 	0.73 	0.788 	0.001


 	Total frequency question reading 	48.29(16.97) 	47.31(18.60) 	41.66(14.63) 	40.16(16.59) 	Time 	12.88 	0.001 	0.143


 	Time x Condition 	0.295 	0.589 	0.004


 	Average frequency reading the same question 	4.48(1.60) 	4.28(1.72) 	3.77(1.41) 	3.75(1.50) 	Time 	12.88 	0.001 	0.14


 	Time x Condition 	0.294 	0.589 	0.004


 	Total time question answering 	796.90(265.22) 	874.19(307.02) 	577.84(284.95) 	669.02(309.77) 	Time 	65.953 	<0.001 	0.461


 	Time x Condition 	0.679 	0.412 	0.009




 

[image: Line graph comparing percentage time spent on relevant text parts during pretest and posttest phases. Two lines: a solid blue line for "Phasing" and a dashed orange line for "Role assignment only." Both show an increase from pretest to posttest, with "Phasing" consistently higher.]

FIGURE 4
 Percentage score task-oriented reading for both conditions.


For the variables concerning task approach (research question 3), all effects over time were significant but the interaction effects for condition were not statistically significant. Students on average spent significantly more time to relevant text parts in the posttest than in the pretest (η2 = 0.33). In the pretest, students spent on average 35% of their total time to relevant text parts, while this was 54% at posttest. The same pattern holds for the ratio of relevant/irrelevant text parts in pre- and posttest (η2 = 0.44), see Figure 5. In addition, students spent on average significantly less time on question reading in the posttest compared to the pretest (η2 = 0.43) (see Figure 6) and the number of times questions were consulted was significantly lower at posttest than pretest (η2 = 0.14). Lastly, students spent significantly less time on answering questions in the posttest compared to the pretest (η2 = 0.43). This is remarkable, because it means that the students formulated better answers in less time on average in the posttest compared to the pretest.

[image: Line graph comparing pretest and posttest results for two groups: "Phasing" and "Role assignment only." The "Phasing" group shows a steady increase from about 48% to 54% in correctly answered questions, while "Role assignment only" rises gradually from around 50% to 54%.]

FIGURE 5
 Percentage of relevant text parts consulted, for each condition.


[image: Line graph showing total time spent on question reading during pretest and posttest. The solid blue line represents the "Phasing" group, and the dashed orange line represents the "Role assignment only" group. Both lines show a decrease from pretest to posttest, with the "Phasing" group having a slightly higher starting point.]

FIGURE 6
 Total time question reading (in seconds), for each condition.




3.2 Evaluation by students and teachers

To answer research question 4, the interview data from both teachers and students were inspected, after which five relevant themes emerged: engagement (in group discussions), role assignment, different types of group assignment, prior knowledge activation, and teacher feedback.


3.2.1 Engagement in discussion groups

Students mentioned that their participation in discussion groups encourages them to approach their reading of course materials with more critical awareness. One student expressed this sentiment, stating, “I often interpreted things quite differently, and my classmate would suggest alternative interpretations. So, I found it quite useful, especially in terms of improving reading comprehension, which is not emphasized as much these days. It makes me more mindful of what I’m reading.” Another student emphasized that by being confronted with the opinions of other students about the texts, their thinking was challenged: “What I find strong about it is that you start actively thinking: how am I going to approach this myself? And you also hear things like getting irritated by [another student], totally disagreeing, but it does affect you. It triggers you, which makes you engage actively.”

Students also noted that the learning environment helped them coming to class better prepared, and teachers observed more depth in discussions. A student commented, “This approach pushed us to be more actively engaged with the material. Otherwise, I would have started engaging with it much later. So, I think it’s a great teaching method that I can use in my future lessons as a social studies teacher.”



3.2.2 Role assignment

Students found that the roles were particularly useful during the first two lessons as they made clear that every member in the group had a specific contribution to the discussion and they did not need to spend time on discussing how to proceed. One student remarked: “Yes, I liked it [the different roles]! I think maybe the roles were not always followed, but that happens sometimes. If not everyone is there, you just have to improvise a bit. But I do think it’s very good. It’s definitely easier to do those group assignments when the roles are included.”

Students mentioned that the roles became more fluid as the lesson series progressed. For instance, one student mentioned that he liked the role of leader and thus stepped into this role more often, even if he was supposed to be a thinker. Regarding the experimental conditions, students in the focus groups reacted surprised when it was revealed what the difference was between the two conditions (‘versions’ for the students); they thought the two versions were similar and had not noticed this difference while working in class.



3.2.3 Different types of group assignments

Students appreciated the different types of group assignments (“I enjoyed doing a different assignment each time”). Many comments were made about the mind map assignment, the opinions differed from (too) difficult and not enjoyable to very enjoyable and useful. Three students reacted to each other about the usefulness of creating a mind map:

Student 1: “I thought that one [mind map assignment] was really good. I also enjoy creating a mind map myself. It’s just so clear, and when I was studying, I could just go back to that mind map and look at it for a moment. And for that chapter, a mind map was really useful.”Student 2: “Yes, it also really fit well with that chapter. And it’s more like—what I created a mind map for, I remembered much better, and I still do. Things I just underlined have already faded a bit.”Student 6: “Yes, I also notice that with the mind map—you really had to study the text thoroughly first. It wasn’t a task where you could just skim the text; it was really like, ‘What’s important in the text? List everything.’ So, you really had to dive deeply into it.”


Two assignments were often regarded as difficult: the comparing of texts and the application of knowledge. One student remarked: “There was one assignment where we had to compare two texts—find two similarities and five differences—and I found that really difficult. I could see a similarity, like that they both talk about diversity and such, but I did not know if that was what they actually meant. I found it a bit of a tough assignment because you had to compare two texts that were really quite different. It was really the kind of task where I thought: oh no, I do not even know what I’m doing right now or if it’s correct. I really got stuck for a moment because I did not know where to look or what to focus on. But when we eventually discussed it in class, it went better. Still, at the time I found it quite a challenging assignment.”



3.2.4 Prior knowledge activation

Both teachers and students raised concerns regarding specific aspects of the learning environment. Students mentioned difficulties in connecting the contents of the texts with their prior knowledge. This may hamper their attempts to contribute meaningfully to group discussions. In addition, preparatory activities in the homework module often remained somewhat superficial according to the students. However, teachers observed a marked difference in preparation compared to previous cohorts in which the learning environment was not part of the lesson series, which is corroborated by one of the students, who said: “Normally, with a different course, I do not do any homework or preparations, because you do not need it in class.”



3.2.5 Teacher feedback

Teachers faced challenges in providing detailed feedback on group work, especially when dealing with complex tasks like formulating solutions to intricate problems or comparing different texts on the same subject. Teachers found it demanding to give immediate responses to students’ answers to group assignments and to foster in-depth classroom discussions on them. Consequently, the feedback provided by the teachers tended to be not very informative for students to decide how to approach the group assignments that followed. It is therefore not surprising that students expressed their desire for more specific feedback on their work on the group assignments. For instance, one student remarked, “We were largely left to our own devices. What seems effective is when the teacher joins the groups without assuming an authoritative role but instead asks, ‘What progress have you made? What conclusions have you reached?’ “Another student added, “Additionally, [the teacher] should pose questions not only to the group leader but to every member, like ‘What are your thoughts on this section?’“.

Other students mentioned they would appreciate it if the teacher would give feedback on whether their answers were correct or incorrect, especially when the group was struggling with the assignment “And if it’s not properly discussed by the teacher, then you still do not know what the correct answer is.” Some students made suggestions on how it would be easier for the teacher to give proper feedback, for example by not giving feedback immediately after the group discussion, but giving feedback in the next lesson.



3.2.6 Conclusion

Findings from the focus groups with students and interviews with their teachers revealed a notable satisfaction among both educators and students regarding the division of roles within discussion groups and the addition of group assignments during class sessions. One student even said: “Yes, we really could have used that learning environment more often in our studies. It’s super useful for so many assignments.”





4 Discussion

This research aimed at testing the effects of two types of scripted collaboration in a learning environment to enhance students’ task-oriented reading skills in higher education. Previous research convincingly showed that task-oriented reading (Vidal-Abarca et al., 2010) is an important element of reading-to-learn in individual reading behavior (Anmarkrud et al., 2013; Cerdán et al., 2009; Mañá et al., 2017; Salmerón et al., 2015). In addition, intervention studies for facilitating task-oriented reading have been focused on individual learning outside the classroom context. In contrast, our study attempted to test an intervention in an ecologically valid setting, namely regular classroom contexts in teacher education, in which not only the researchers but also teachers in different disciplines acted as important participants. The design of the intervention drew on the principles of reciprocal teaching (Palincsar and Brown, 1984), task-oriented reading (Vidal-Abarca et al., 2010), and scripted collaboration (Kollar et al., 2006) to foster student engagement in discussions directed at task and text representation. A key aspect of the intervention was the reading of assigned study materials prior to the group discussions. Following the group discussions, the teacher provided feedback for the different results of the groups in class.

The findings of this study provide clear indications that implementing the intervention across a series of six lessons for different subjects in teacher education programs yields positive outcomes. Significant improvements were observed in both the quality of question answering and several aspects of the students’ task approach. Notably, the answer scores on the post-test were substantially higher than those on the pre-test, and students demonstrated increased attention to relevant text parts during the post-test, and in general appeared to use a more efficient approach in the post-test. The results suggest that students exhibited greater efficiency in navigating between their task and text representation, which is in accordance with literature on the process of task-oriented reading. Students devoted more time to studying relevant sections of the text while allocating less time to irrelevant sections and understanding the questions, which is in line with the finding that more efficient readers allocate their reading time more to relevant paragraphs than to irrelevant paragraphs (Cerdán et al., 2011; Hautala et al., 2022; Yeari et al., 2015). Moreover, students gained a clearer understanding of the task requirements during the post-test, as is shown by the reduction of time (and frequency) spent on comprehension of the questions and formulation of the answers. Finally, the evaluations of both teachers and students at the end of the lesson series revealed a high level of appreciation for the intervention.

On the other hand, no significant differences were found between the two types of scripting, indicating that the phased discussion (PH condition) did not confer any advantage over role assignment only. Possibly, phased instructions were too complex for the students to make use of. This is in contrast with earlier studies, which suggest that phasing does have a positive effect on learning (e.g., Papadopoulos et al., 2013; Radkowitsch et al., 2020; Schoonenboom, 2008; Vogel et al., 2017). This difference may be attributed to the relatively small difference between the two types of scripting, as the distinguishing factor in the PH condition was the provision of phase-specific instructions for each role during the group discussions. However, both conditions received identical group assignments, study materials, role assignment, and post-discussion feedback of the teacher and acted within the same classroom.

It could be suggested that over-scripting played a role (Dillenbourg, 2002). Over-scripting occurs when the structure provided during the collaborative process becomes a barrier instead of a facilitator. In the case of our script, it might be that students experienced cognitive overload, as each role received detailed instructions in each phase of the script. For instance, the leader received instructions about the goal of the first phase and example prompts to stimulate discussion among the team members (e.g., ‘what was your reading approach for the study text?’). Contrary to this assumption, students in the phased condition did not show poorer results in the individual task-oriented reading task at posttest. This is in line with the meta-analysis of Belland et al. (2017), investigating the effects of computer-based scaffolding in higher education. Their conclusion was that “over-scripting may not occur or does not negatively affect cognitive outcomes” (Belland et al., 2017, p. 331). Nevertheless, this issue might be interesting to explore in future research.

Based on the interviews conducted with students and teachers, two key areas for improvement of the learning environment emerged: the first concerns the importance of activating prior knowledge during homework preparation. Activating prior knowledge plays a significant role in reading comprehension (Ahmed et al., 2016; Elbro and Buch-Iversen, 2013; McCarthy et al., 2018), as well as in problem-solving tasks that require accurate monitoring of comprehension (Mihalca and Mengelkamp, 2020). However, research has shown that teachers often do not pay enough attention to this aspect of their instruction (Hattan and Alexander, 2020; Hattan et al., 2015). Therefore, the learning environment could be enhanced by including specific directions in the homework module to make students aware of their prior knowledge on the topic and how this knowledge relates to what they are studying. Teachers may also need to be made aware of the role of prior knowledge in conceptual knowledge learning (Heinonen et al., 2023).

Secondly, the quality of the feedback by the teachers is an area for improvement. Students stated they would have benefitted more from a teacher who has the role of facilitator in their learning process. High quality feedback makes a significant contribution to learning. However, in practice educators find it challenging to provide effective feedback (Hattie and Timperley, 2007). In many cases feedback remains limited to right/wrong judgments (Wijekumar et al., 2021), which does not encourage students to develop a deeper understanding or engage actively with learning tasks. A training for teachers in how to engage in a dialogue with their students and challenge them to deepen their understanding through thought-provoking questions could become a valuable addition to the present learning environment (Beck et al., 1996; Buchanan Hill, 2016).


4.1 Limitations

A limitation of this study concerns the pre-test and post-test, as the two tests consisted of different texts and questions. This introduces the possibility that the observed effects cannot be solely attributed to growth in task-oriented reading skill but may also be the result of a different test difficulty. Although the two tests were comparable in other important respects (content domain, question taxonomy, open-ended question format, administration procedure, and total text length), and we have no indications that there is a difference in difficulty. Future research could employ a counterbalanced design where the pre-test and post-test are randomly assigned to students, with half of the students receiving Test A as the pre-test and Test B as the post-test, and vice versa. Despite this limitation, the findings strongly suggest growth in task-oriented reading skills, with the observed differences in task approach during the tests further supporting this interpretation.

Furthermore, it should be acknowledged that the results of this study may not generalize to other institutions, disciplines, or cultural contexts. Reading practices and educational approaches can differ considerably across settings, which may affect the outcomes of task-oriented reading interventions. Replication in diverse contexts is needed to confirm the robustness of our findings.



4.2 Implications for practice

Based on this research, it is important for teachers to recognize the task-oriented nature of reading-to- learn, focusing not only on the text contents but also on how they relate to the learning task at hand. This requires carefully crafted task instructions that, on the one hand, align with the educational learning objectives and, on the other, invite discussion among the students. Our experiences with the teachers formulating group assignments for our discussion groups showed that they found it quite difficult to come up with group assignments that met these requirements. This poses a risk for the effectiveness of the learning environment in educational practice. It is therefore recommended that teachers receive training. This training should focus on how to formulate learning assignments that provoke dialogues and discussion, how to guide students in their discussions and how to provide dialogic feedback, adjusted to their student population. Since a technology-enhanced learning environment might not be feasible in every educational setting, the learning environment can be accommodated to a paper-and-pencil one. Explanations about the different roles (leader, thinker, writer) can be given orally and on paper, as well as the group assignments. The most difficult part to transfer to a paper-and-pencil setting is the phasing. As our results currently suggest, this part of the learning environment might not have moved the needle in enhancing task-oriented reading. It remains to be seen, however, whether this result can be replicated in other educational contexts, for example in primary or secondary education.

In conclusion, the combination of the didactic principles of reciprocal teaching, task-oriented reading and (scripted) collaboration has shown to be promising to enhance task-oriented reading. Both teachers and students showed a high level of appreciation for the learning environment. The learning environment might become an excellent tool that stimulates students to take an active role in their learning process and to acquire task approaches that guide them to use complex study texts effectively and efficiently.
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Footnotes

1   The learning environment was piloted in two waves. The first wave concerned a ‘paper and pencil’ pilot in which two classes participated. In the second wave, a prototype of the learning environment was piloted in classes of two different disciplines.

2   Although pre- and posttest had an equal number of questions, there was a difference in the maximum number of points to be gained. We corrected for this difference by calculating the percentage of correct answers.
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