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Abstract 

Searching for information with a search engine requires students to develop a coherent 

representation of their search goal. According to the RESOLV model of purposeful reading, 

students can draw on clues from the task context and the task instructions. This study examined 

the influence of task context and task complexity on students’ initial task model, and the 

interplay between task context and students’ task models on search behavior and outcomes 

when using a search engine. Ninety university students searched for information for two simple 

and two complex search tasks, conducted in both academic and non-academic contexts. 

Students’ initial task models were mostly composed of core topic elements and of the surface-

level actions required to search for information. Planning, regulation and standards of coherence 

were less frequently included in students’ initial task models. For simple tasks, higher standards 

of coherence promoted deeper navigation. For the complex tasks, the academic context and task 

complexity increased students’ standards of coherence and source processing. The academic 

context also fostered more navigation during simple tasks and improved search outcomes for 

students who struggled to understand the core topic in complex tasks. Theoretical and practical 

implications are discussed. 

Keywords: information search, task model, task context, search behavior 

 

Introduction 

Searching for information requires individuals to construct a coherent representation of 

their purpose and to engage in goal-adapted strategies (Brand-Gruwel et al., 2017). Interacting 

with a search engine to search for information shares similarities with online reading 

comprehension, task-oriented reading, and purposeful reading. These activities require 

individuals to integrate information from multiple online documents to achieve a specific goal 

(Britt et al., 2018; Kanniainen et al., 2019). Students can use varying online documents to solve 

a personal information need or a requested one. For instance, they may search the internet to 

determine whether to purchase a game or to find scientific articles to write an academic essay. 

To succeed, students must interpret contextual cues and adjust their behavior to meet the 

expectations of the task. Despite their frequent use of search engines, university students often 

struggle with critical aspects of online searching. They tend to neglect the evaluation of source 

reliability and credibility, even when it is crucial. Instead, they typically focus on assessing 

whether top-ranked search results appear relevant to their topic (Brand-Gruwel et al., 2017).  

The influence of context on purposeful reading has recently received some attention 

(Mason et al., 2022; Rouet et al., 2017; Schoor et al., 2021, 2023). Context is a broad umbrella 

concept that includes features such as the environment or conditions in which individuals 

perform a task. It can refer to the level of authoritativeness of the task requester (Mason et al., 

2022), the type of tools used (Kammerer et al., 2018) or the type of learning goal (Latini et al., 
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2019). For instance, an academic context can refer to a task requested by a teacher with the 

objective of providing a short essay to a teacher. In contrast, a non-academic or a leisure context 

can refer to a task requested by a friend with the objective of answering a friend’s question 

(Schoor et al., 2023).  

As most teachers have experienced, students can greatly differ in their understanding of 

task instructions (Schoor et al., 2021, 2023). Empirical evidence has shown that adapting their 

behavior to task demands based on the context and instructions can be difficult for students 

(Cerdán et al., 2019; Mason et al., 2022). Analyzing task demands is a key pre-requisite for 

effective information search and task-oriented reading (Macedo-Rouet et al., 2024). Recent 

works suggest that research should further explore the criteria students apply when performing 

search tasks, especially since the Internet is often used as a tool for learning new information 

(Kammerer et al., 2018). This is critical to help students develop better search practices on the 

Internet, particularly when encountering unreliable information. We argue that understanding 

how task context features affect students’ representation of task demands is crucial to improving 

our understanding of the criteria they use to search for information online. Few studies have 

examined how students’ task representations are influenced by the task context and how these 

representations shape search behavior and outcomes. This study explored (i) how framing 

search tasks in terms of varying complexity within academic and non-academic contexts 

influences students’ task model, and (ii) how these task models affect search behavior and 

search outcomes.  

 

Searching for information: processes at stake and impact of task complexity 

Information Searching (IS) with a search engine is a problem-solving activity in which 

individuals use a search engine to solve an information need (Brand-Gruwel et al., 2005; Sharit 

et al., 2008). Several theoretical models have been developed to define IS, and each focuses on 

different aspects (Von Hoyer et al., 2022). Insisting on the cognitive aspects of IS with a search 

engine, Sharit and collaborators (2008) emphasize that IS involves several iterative steps: (i) 

goal planning and initial query production, (ii) search engine result pages processing, and (iii) 

websites navigation. At each stage, individuals can go backwards and update their 

representation of their information need, reformulate their query, or select another website if 

they are not satisfied. Hence, IS requires complex cognitive processes such as goal planning, 

information evaluation and the processing of multiple documents (Kanniainen et al., 2019; 

Sanchiz et al., 2020). Consequently, IS outcome can greatly vary depending on individuals’ 

strategies. Several studies demonstrate that laypeople, when using a mock-up or a real search 

engine to find information about complex topics, often rely on top-link heuristics to select 

websites (Brand-Gruwel et al., 2017; Sanchiz, Chevalier et al., 2017). Using a mock-up search 

engine page displaying 12 search results varying in relevance and reliability, Rodicio (2015) 

instructed undergraduate students to process the links for 30 minutes to prepare for a subsequent 

test. The results revealed that while individuals accessed more unreliable pages, they spent more 

time processing relevant and reliable ones, which was correlated with better test performance.  

Search processes and outcomes are particularly affected by task complexity, which 

refers to the objective demands of a task (Campbell, 1988). Search task complexity varies as a 

function of the level of precision of the search goal, the number of possible paths to reach the 

target information, or the breadth and depth of the problem-space of the search (Byström & 
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Järvelin, 1995). For instance, Dosso et al. (2023) used ‘lookup tasks’ that consisted in finding 

simple facts vs. ‘exploratory tasks’ requiring to explore the environment to acquire new 

knowledge with a more complex search goal to investigate the effect of complexity on strategies 

and search outcome. In another study, Sanchiz, Chin and colleagues (2017) asked undergraduate 

students to use the Google search engine to solve simple search tasks consisting in fact-finding 

(i.e. the target information was clear, and keywords were directly provided in the task 

instructions), intermediate tasks that required more inferences, and complex tasks for which the 

instructions were less clear (i.e. ambiguous keywords were provided) so that students had to 

draw connections. Notably, the most complex search tasks consisted in open-ended tasks that 

required multiple search paths and more extensive information processing. Overall, empirical 

studies showed that simple search tasks, that provide clear clues to find the target answer, are 

often rapidly solved and result in better search outcomes. In contrast, complex tasks, that require 

more integration and provide fewer clues are related to deeper navigation, longer dwell time 

processing information and poorer search outcomes (Dosso et al., 2023; Sanchiz, Chin et al., 

2017;). Similar findings are observed in task-oriented or purposeful reading tasks with multiple 

online documents. Using data from the PIAAC field test, Goldhammer and colleagues (2014) 

examined participants’ online strategies to study the relationship between time on task and 

performance as a function of the task demands. They demonstrated that longer time on task was 

negatively correlated with search outcomes for the simple reading tasks. In contrast, this 

correlation was either weaker or positive for more difficult reading tasks requiring complex 

problem-solving processes. 

Altogether these findings show that the evaluation phase is critical in IS, notably for 

complex search tasks that require more extensive selection and processing of online documents. 

Students can sometimes use relevant and adapted search strategies, although they often rely on 

more superficial ones. Interestingly, in two studies examining how students process a search 

engine results page (SERP) structured like a regular SERP (study 1) or as a grid without clear 

top-ranked links (study 2), Kammerer and Gerjets (2017) showed that students could assess 

information reliability and source trustworthiness when searching for information on a 

controversial issue. Students could also apply different strategies depending on the organization 

of the SERP. In the grid condition, students were less likely to select the top-ranked links. These 

findings highlight that individuals use multiple criteria to evaluate and select search results. In 

a critical review, Vakkari (2003) pointed out that empirical studies have identified a wide range 

of criteria used by individuals to evaluate and select online documents. These criteria include 

topicality, utility, and the level of authority. Most studies he reviewed also emphasized that the 

selection of these criteria depends on individuals’ prior knowledge and experience. 

Interestingly, Vakkari (2003) concluded that information search processes and outcomes result 

from the interplay between the features of search tasks and individuals’ characteristics. He 

briefly added that “the information requirements of the task as perceived by the user […] is the 

central feature of the task influencing information searching” (Vakkari, 2003, p 453). Although 

his work does not provide further insights into the impact of individuals’ perceptions of task 

requirements, we argue that this claim aligns with recent works showing that perception of task 

demands, specifically in terms of expected outcomes and behaviors, plays a crucial role in IS 

processing and outcomes. 

 

Relationships between the task context, students’ task model, search behavior and search 

outcome. 
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The issue of task demands representation has been studied in research fields addressing 

task-oriented or purposeful reading (Britt et al., 2018; Hautala et al., 2022; Rouet et al., 2017) 

and online reading comprehension (Kanniainen et al., 2019). Task oriented-reading, or 

purposeful reading, like information searching, is a goal-directed type of reading where reading 

serves to fulfill a specific goal (McCrudden & Schraw, 2007). Task-oriented reading involves a 

complex set of inquiry processes, such as evaluating and selecting documents, as well as 

comprehension processes, including inference-making, coherence-building, and integration 

(Kanniainen et al., 2019; Macedo-Rouet et al., 2024; Schoor et al., 2023). 

The cognitive representations and processes involved in purposeful reading are detailed 

in the Reading as a problem Solving (RESOLV) model (Rouet et al., 2017). RESOLV posits 

that reading always occurs in a social and a physical context that determines readers’ purpose 

or need for reading. The task context includes several components, such as the task requester, 

the type of task, the environment in which the persons are performing the task, the tools they 

are using, the learning goals provided and the task audience (Latini et al., 2019; Mason et al., 

2022; Rouet et al., 2017). Based on their understanding of the context, individuals develop a 

context model that shapes their interpretation of the task instructions and demands, which is 

referred to as the task model. This task model is developed at the beginning of the activity 

thanks to students’ context model, prior topic knowledge, experience schemata and 

metacognitive knowledge, and it can be updated along the task. Hence, students’ initial task 

model may differ, leading them to develop different goals and strategies to solve the task at 

hand (Britt et al., 2018; Hautala et al., 2022; Rouet et al., 2017). A prior study examined the 

relationships between university students’ perception of the task demands and multiple 

documents reading by assessing the task model after task completion. Results showed that 

students can perceive some of the task demands related to information corroboration and 

integration. However, students’ task model mostly included superficial processes (Schoor et al., 

2021).  

The effects of the task context on individuals’ task model are still unclear. However, 

promising evidence emphasized that variations in the task context can influence individuals’ 

expectations in terms of standards of coherence, which refers to individuals’ understanding of 

what an acceptable level of comprehension is with regards to their goal (Van den Broeck et al., 

2001). Two studies that framed a single document reading task in an entertainment context or a 

study context showed that readers applied more standards, made more coherence-elaborating 

inferences, and recalled more text information in the study context as compared to the 

entertainment one (Bohn-Gettler & Kendeou, 2014; Van den Broek et al., 2001). In purposeful 

reading tasks with multiple online documents, studies with university students showed that an 

academic context increases time on task, the number of switches between documents, and the 

selection of more expert sources, compared to a personal context (Latini et al., 2019; Schoor et 

al., 2023). For instance, Schoor and collaborators (2023) asked 106 university students to read 

multiple texts in preparation for writing a short essay. The task was framed in two contexts: (i) 

a university context, where participants were told that the task was assigned by a teacher and 

the essay would be evaluated by the teacher, or (ii) a personal context, where the task was 

requested by a friend and only that friend would read the essay. Findings highlighted that 

variations in the task context can influence students’ understanding of the task demands. 

Consequently, students developed different expectations and search strategies. An academic 

context will deem more appropriate the applications of higher standards of coherence and 

academic norms than a personal context, which should result in more source evaluation and 

integration processes for instance (Schoor et al., 2023). Overall, the few studies examining the 
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interplay between the task context and the task demands seem to point out that the task context 

and the task demands can influence students’ task model and affect the standards of coherence 

applied (Rouet et al., 2017; Schoor et al., 2023).  

Bridging the theoretical frameworks of information search and task-oriented/purposeful 

reading, the present state-of-the-art pinpoints that to develop adapted standards and engage in 

effective search strategies, students must first ensure they understand what the task requires in 

terms of behaviors and outcomes. In other words, students should pay particular attention to the 

features of the search tasks they are requested to solve to form a relevant task model. Indeed, 

studies have shown that the task model can be related to online reading processes for 

undergraduate students (Cerdán et al., 2013; Schoor et al., 2021). However, one study failed to 

find significant relationships between aspects of the task model related to multiple documents 

processing and actual behavior (Schoor et al., 2023). Despite this, no prior studies have 

investigated the impact of the quality of students’ task models on online information processing 

in IS or task-oriented reading.  

Examining students’ task model quality highlights the need for an appropriate 

assessment tool. The representation of task demands is often explored through the lens of 

students’ goals and sub-goals. In a study about self-regulated learning with multiple documents, 

McCardle and collaborators (2017) introduced the TASC framework to examine students’ goal 

quality. They argue that a high-quality goal should mention four components: Time, Actions, 

Standards and Content, that cover the complex layering of processes at stake when using 

multiple online documents to learn. Time refers to students’ will to set short-term goals. Actions 

reflect students’ cognitive processing. Standards refers to students’ will to judge their own 

progress and reflect upon their behavior while completing the task. Content refers to the topic 

and issue at stake in the task. In their study, students had to set a studying goal for the upcoming 

week, and to reflect on their goal attainment from the previous week. They measured quality 

goals by assessing each of the four TASC elements. They showed that students rarely included 

specific information regarding actions, standards, or content.  

 

The current study 

This study examined (i) the extent to which variations in the search task context 

influenced students’ representation of the task demands (i.e. students’ initial task model) for 

simple and for complex search tasks, and (ii) how students’ initial task model could influence 

search behavior and outcomes when using a search engine. To this aim, university students 

completed two simple and two complex search tasks, each framed within an academic or non-

academic context. To measure students’ initial task model, participants read each task 

instruction and, before searching the Internet, answered two questions designed to describe 

what the task required them to do. 

Our first research question (RQ1) investigated whether students’ task models change as 

a function of the task context and complexity. Relying on the TASC framework (McCardle et 

al., 2017), we hypothesize that elaborate task models include components related to complex 

cognitive processes, such as planning (e.g. the Time component) and information evaluation 

(e.g. the Standards component). We expected that the academic context would activate higher 

standards of coherence and academic norms, resulting in a more coherent task model that 

includes planned and self-regulated strategies (Rouet et al., 2017; Schoor et al., 2021, 2023, 

H1a). Additionally, we assumed that the students would develop a more elaborate task model 

for complex tasks compared to simple tasks (H1b). 



6 
 

Our second research question (RQ2) examined the impact of task context and students’ 

task model on search outcomes and search behavior. In line with prior works showing that 

simple and complex tasks greatly varied in terms of task demands (Dosso et al., 2023; Sanchiz, 

Chin et al., 2017), we addressed RQ2 by considering simple and complex tasks independently. 

Indeed, the present study used simple and complex tasks like Sanchiz, Chin and colleagues 

(2017) that are comparable with the simple functional reading tasks and the more complex 

problem-solving tasks designed by Goldhammer and colleagues (2014). These studies all 

showed that such simple and complex tasks require different processes, which may not be 

directly comparable. A summary of the impact of task complexity on our dependent variables 

can be found in Appendix 1. Since the focus of our study was on understanding how students 

perceive task demands, we argue that combining simple and complex tasks would have 

introduced unnecessary ambiguity. In addition, examining the specific impact of the search 

tasks complexity on search behavior and outcomes outside the scope of this study, making it 

unnecessary to consider simple and complex tasks together. Regarding the impact of the task 

model on search behavior and outcomes, we expected that a more elaborate task model would 

improve search outcomes, behavior, and source recall (H2a). Conversely, a more superficial 

initial task model would likely reduce the time spent processing information across different 

sources, instead leading to more time spent on search engine result pages (H2b). Finally, we 

hypothesized that the academic-related context would increase the time spent processing 

information, the number of webpages consulted and search outcomes, compared to non-

academic related tasks (H3).  

 

Method 

Sample 

Ninety first-year Psychology university students enrolled in this experiment, (age range 

17-27 years, M = 18.51 SD = 0.84, 94.81% female). They were recruited via an online 

application from the Psychology department and received a credit course for participation. The 

sample size was estimated based on prior studies examining the impact of task model on reading 

comprehension (Cerdán et al., 2019; Schoor et al., 2023) and recruitment feasibility. The study 

followed the ethical guidelines of the authors’ Faculty and the French General Rule about 

personal data protection. 

Design 

There were two independent within-subject variables. Context was operationalized as 

the level of academic-relatedness of the search tasks topics (academic-related or non-academic 

related. Complexity consisted in simple fact-finding and complex tasks. 

 

 

Material 

Search tasks 

The academic-related and the non-academic related tasks were designed by applying the 

two following criteria identified in prior studies: academic tasks had to tackle a topic relevant 
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to the participants’ university curriculum and they had to be requested by an authoritative 

source. As participants were Psychology students, Educational Psychology was used as a proxy 

for the academic-related task context because this topic was part of their curriculum. Manga, 

which is a Japanese comic book genre, was used as a proxy for the non-academic related task 

context because it was not related to the participants’ university curriculum.  

Simple and complex tasks were designed based upon the following criteria. Simple tasks 

were tasks that could be quickly solved, that provided clear keywords about the target 

information and how to access it. Simple tasks were fact-finding tasks that provided all 

information necessary to find the answer. Participants had to select the relevant keywords in the 

task instructions, use them in a query and process the SERPs to find the answer. Complex tasks 

had to be less clear, they had to require more problem-solving processes and web navigation, 

and the type of outcome needed to be more demanding. Hence, the two complex tasks required 

(i) to process multiple webpages to understand opposite views on a topic (autism or the diversity 

of Mangas), (ii) to collect and integrate information about these conflicting topics, and (iii) to 

provide a short written argumentative synthesis of the two viewpoints. The task demands of the 

simple and the complex tasks were held constant across the two task contexts. See Table 1 

below for the task instructions. 

 

Table 1. Task instructions in English (instructions originally in French) 

Tasks Non-academic related topic Academic related topic 

Simple  
When did Jirô Taniguchi receive the 

Knight of the Order of Arts medal? 

As part of your studies, you are interested in pedagogical 

practice. Maria Montessori is a great figure of 

pedagogical innovation in France. When did Maria 

Montessori receive France’s Legion of Honor medal? 

Complex  

Charlie, 22, likes Mangas. He would like 

to introduce Mangas to his relatives, but 

they associate these types of books with 

violence, immature stories, and 

stereotypical characters. In a short 

synthesis, search the internet to define 

whether Mangas can be a diversified 

literary genre. 

As part of your studies, you are asked to search for 

information to produce a synthesis about the origin of 

autism. Scientific publications are contradictory, some 

argue that autism is caused by genetic factors while other 

point that environmental factors. Search the internet to 

produce a brief synthesis about the causes of autism 

which could be used as a basis for an oral presentation. 

 

Data: search behavior, search outcome and source recall  

Two search behavior indicators were used: (i) the total number of webpages consulted, 

and (ii) the proportion of time spent on SERPs (as opposed to the proportion of time spent 

processing webpages).  

Search outcome was assessed with answer accuracy. For simple fact-findings tasks, one 

point was granted for the expected target information and zero for all other answers. Complex 

tasks required participants to: (i) gather and process information, (ii) describe in a synthesis the 

two viewpoints to present a conclusion about the conflicting topic. Zero points were granted for 

a yes/no answer that included no argument. One point was granted for partial answers that 

included detailed arguments about one of the two viewpoints. Two points were granted for 

complete answers that detailed information about the two viewpoints and/or some reasoning 

(such as a critical comment on the source used, or an attempt to explain the conflict). Each 

answer was coded independently. Ten answers were used as training cases by two raters, which 

resulted in good reliability (kappa > .82). The remaining answers were coded by one rater.  
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Source recall was assessed with one open-ended question that asked students to write 

down as many details as they could recall about the information source they used to find the 

target answer (e.g. website name, website topic). 

 

 

Initial task model measurement and coding scheme 

Participants answered two open-ended questions before completing the task: “Explain 

in your own words what this search task requires you to do” and “In your opinion, what does a 

person should do to find the target information?”. Authors created a coding system based on 

theoretical considerations and prior works to discriminate elements related to search processes 

or to the search topic (also called the core). Students’ initial task model was divided into four 

sub-components: « Timeframe », « Actions », « Standards », « Core » (McCardle et al., 2017). 

For each component, a score was attributed. See Table 2 for examples. One category 

corresponded to the core (i.e. topic) and three categories were related to processes: 

• Timeframe: referred to temporal planification or regulation strategies  

• Actions: three general types of actions involved in information search with a search 

engine were considered: querying, navigating and information processing. 

• Standards: referred to information evaluation, source processing, corroboration need, 

comparison of websites content, relevance assessment with regards to the search goal.  

• Core: referred to the number of main ideas/keywords involved in the task topic (up to 

three for the simple tasks and two for the complex ones). Results were then transformed 

into percentage to ensure comparability between simple and complex tasks. 

Table 2. Examples of answers and coding criteria for participants’ task model (translated from French to 

English) 

Examples Timeframe Actions Standards Core 

Search with keywords connected to the topic, then navigate 

through multiple relevant and reliable websites. 
1 2 1 0 

In a search engine, I will enter " Jirô Taniguchi" and " knight of 

Arts and Letters". In general, I click on the first link that 

appears if it seems relevant. Otherwise, I choose the next one 

and so forth. 

1 3 1 2 

I will enter my query and search on the first websites 0 2 0 0 

I will search "year Mr. Jirô Taniguchi Knight of Arts and 

Letters" on a search engine. 
0 1 0 3 

Each student’s answer was coded as follows. Timeframe and standards were coded 1 if 

participants’ answers mentioned elements that referred to these criteria. Other answers were 

coded 0. Actions were coded on a 3-point scale: one point was granted per type of possible 

action mentioned (querying, navigating and information processing). Finally, for the core, we 

counted the number of main relevant concepts that were included in participants’ answers (three 

for simple tasks and two for complex tasks). Mean score for each component were calculated 

based on the two questions used to assess the task model. Scores were then transformed into 

percentage for the analysis to ensure comparison between simple and complex search tasks. 
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Two raters coded 15 answers together as training cases. Data from two participants were 

dropped as they did not provide any answer. Disagreements were solved and modifications of 

the coding system were made. Next, all answers for one simple and one complex search task 

were coded independently by the two raters as a second wave of training cases. Table 3a and 3b 

below summarize inter-rater reliability.  

Table 3a. Summary of inter-reliability testing for the training cases for the non-academic related simple search 

task. 

Coding category Percentage of coding agreements 
Cohen’s 

κ 

Time frame 95 .84 

Actions 80 .53 

Core 88 .83 

Standards 98 .91 

 

Table 3b. Summary of inter-reliability testing for the training cases for the academic related complex search task. 

Coding category Percentage of coding agreements 
Cohen’s 

κ 

Time frame 88 .64 

Actions 69 .38 

Core 96 .94 

Standards 93 .86 

 

Overall, inter-reliability was very good for standards (Cohen’s k > .86) and for core 

(Cohen’s k > .83). Timeframe inter-reliability was average for the complex academic related 

search task (k = .64). The inter-reliability coding of the Actions component was also low (k = 

.53 for the simple non-academic related task and k = .38 for the academic related task). All 

disagreements were identified and solved, resulting in a second wave of modifications to clarify 

ambiguities. As the two raters reached consistent agreement (both k > .79), they finally coded 

half of all answers independently.  

Procedure 

The experiment was run in groups of ten, in a classroom setting with laptops and the 

Google search engine. Each participant worked on a 15-inch screen laptop and used the Chrome 

browser and Google search engine to solve the search tasks. Logfiles were extracted via the 

Chrome History View app. The experiment was run within a week, so that no major changes 

that could have influenced the results retrieved in the search engine results pages appeared. 

Participants first completed an informed written consent. Then, participants provided socio-

demographic information and internet habits with an online questionnaire (Limesurvey).  

Next, participants completed the four search tasks in pseudo-randomized order with the 

following procedure. (1) Participants first read the task instructions, (2) they answered two 

open-ended questions assessing their task model, and (3) they rated on a 5-point Likert scale 

whether they knew the answer. No participants stated that they knew the answer to any of the 

four tasks. Next, (4) participants searched for the answer on the Internet. Once participants were 

done searching, they called the experimenter who closed the navigator and switched back to the 

questionnaire. (5) Participants entered their answer and (6) they completed questions assessing 

satisfaction, and certainty of answer. Finally, (7), participants had to recall as much information 
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as they could about their information source. Students were told that they had 60 minutes 

maximum to complete the four tasks. 

 

 

 

Data analysis 

Results were analyzed with Jamovi (version 2.2.5), a free software built on R. To answer 

RQ1, we conducted mixed ANOVAs with task complexity and academic relatedness of the 

search topic (i.e. task context) as independent variables and the four components of the task 

model as dependent variables. To answer RQ2, linear mixed-effect models were used with the 

Gamlj Package and bobyqa optimizer to examine whether the task model and the task context 

could predict search outcome and search strategies in simple and complex tasks. As it was not 

the focus of the present study, we do not present results regarding the impact of task context 

and task complexity on search behavior and search outcomes. Yet, readers may find a summary 

of findings in Appendix 1. 

 

Results 

RQ1: Does students’ initial task model change as a function of task context and task 

complexity? 

First, a descriptive screening of answers showed that around 84% of participants did not 

mention timeframes elements in their initial task model. Around 95% of participants mentioned 

at least one type of action. More specifically, 69.76% mentioned one type of action, 26.04 % 

mentioned two different types of actions and 4.2% mentioned all three types of possible actions 

(i.e. querying, navigation and information processing). Likewise, at least one core element was 

included in 63.35% of answers. Standards were also rarely mentioned in participants’ initial 

task model: 69.71 % of participants mentioned 0 standards.  

Task model timeframe 

Academic relatedness had no impact on timeframe elements, F(1,84) = .01, p = .91, ɳ²p 

< .001. 83.53% of participants and 81.49% in the non-academic related topic did not mention 

timeframe elements. Complexity was not significant F(1,84) = .13, p = .72, ɳ²p = .002. The 

interaction reached significance, F(1,84) = 20.62, p < .001, ɳ²p = .19. For simple tasks, more 

timeframe elements were mentioned for the non-academic related topic than for the academic 

one (t(84) = 3.34, p = .008). For complex tasks, fewer timeframe elements were mentioned for 

the non-academic related topic than for the academic one (t(84) = -2.69, p = .052). See Table 4 

below. 

Table 4. Frequency of the number timeframe elements reported in students’ initial task model 

 Non-academic related topic Academic related topic 

Number of timeframe elements  Simple tasks Complex tasks Simple tasks Complex tasks 

0 75,29% 91,76% 91,86% 76,74% 

0,5 21,17% 6,98% 8,13% 17,44% 

1 3,52% 1,26% 0% 5,81% 
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Task model actions 

Academic relatedness and task complexity had no impact on action elements, F(1,84) = 

1.28, p = .26, ɳ²p = .015 and F(1,84) = .73, p = .40, ɳ²p = .009. The interaction was significant, 

F(1,84) = 8.54, p < .004, ɳ²p = .09. For simple tasks, context had no impact (t(84) = 1.03, p = 

1.00), whereas for complex ones, action elements were less mentioned for the non-academic 

related topic than for the academic one. (t(84) = -3.20, p = .01). See Table 5 below. 

 

Table 5. Frequency of the number action elements reported in students’ initial task model. 

 Non-academic related topic Academic related topic 

Number of action elements  Simple tasks Complex tasks Simple tasks Complex tasks 

0 4,70% 2,35% 1,17% 2,35% 

0,5 3,52% 3,52% 9,41% 2,35% 

1 61,17% 75,29% 65,88% 56,47% 

1,5 16,47% 9,41% 14,11% 21,17% 

2 11,76% 9,41% 8,23% 15,29% 

2,5 1,176% 0 1,176% 2,35% 

3 1,176% 0 0 0 

 

Task model standards 

Fewer standards were mentioned for the non-academic related topic as compared to the 

academic one, F(1,84) = 32.5, p < .001, ɳ²p = .28. Respectively 80% and 58.25% of participants 

mentioned standards in the academic related and in the non-academic related topics. Fewer 

standards were mentioned for simple tasks as compared to complex ones, F(1,84) = 20.5, p < 

.001, ɳ²p = .20. Finally, the interaction was significant, F(1,84) = 39.3, p < .001, ɳ²p = .32. For 

simple tasks, academic relatedness of the topic had no impact (p = 1.00). In contrast, for 

complex tasks, fewer standards were mentioned for the non-academic related topic than for the 

academic related one. (t(84) = -7.78, p < .001). See Table 6. 

Table 6. Frequency of the number standard elements reported in students’ initial task model. 

 Non-academic related topic Academic related topic 

Number of standards elements  Simple tasks Complex tasks Simple tasks Complex tasks 

0 78,82% 81,17% 78,23% 61,17% 

0,5 14,11% 16,47% 15,29% 20% 

1 7,05% 2,35% 6,47% 18,82% 

 

Task model core 

As a reminder, the task model core assessed to what extent the participants provided 

details about the core topic of each search task (i.e. the level of details of the topicality). We 

evaluated whether participants provided extensive details about the core topic of the task (i.e. 

all main keywords or synonyms), some details (i.e. half of all possible main keywords or 

synonyms) or no details at all (i.e. no main keywords or synonyms). Academic relatedness had 

no impact on core elements, F(1,84) = 2.54, p = .11, ɳ²p = .029. Task complexity reached 

significance F(1,84) = 5.91, p = .017, ɳ²p = .066. For the simple tasks, participants provided 

less details about the core of the search task (about 44% of the core topic was mentioned) than 

in the complex search tasks (about 52% of the core topic was mentioned) (respectively 

M%=44.4 SE = 2.62 and M% = 51.9 SE = 3.36, t(84) = -2.43, p = .017). Finally, the interaction 

was not significant, F(1,84) = 2.90, p = .09, ɳ²p = .033. See Table 7 below. 
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Table 7. Frequency of the number core elements reported in students’ initial task model. 

 Non-academic related context Academic related context 

Number of core elements  Simple tasks Complex tasks Simple tasks Complex tasks 

0 22,35% 16,47% 20% 29,41% 

0,5 5,88% 11,76% 7,05% 8,23% 

1 12,94% 25,88% 15,29% 30,58% 

1,5 23,52% 20% 25,88% 8,23% 

2 20% 25,88% 15,29% 23,52% 

2,5 7,05% 0% 9,41% 0% 

3 8,23% 0% 7,05% 0% 

 

Summary of results for RQ 1 

Partially as expected, academic relatedness increased initial task model standards, but it 

had no impact on timeframe and actions. Contrary to hypothesis 1a, task model core was more 

detailed in the simple as compared to the complex tasks. Finally, complexity increased 

standards and core elements in students’ initial task model, but it had no influence on timeframe 

and actions. The interaction between task context and complexity showed that for complex 

tasks, the academic relatedness of the search topic increased timeframe, actions, and standards 

in students’ task model, which tends to validate H1b. 

 

RQ 2: relationships between task context, students’ initial task model, search behavior and 

search outcome for simple tasks 

Preliminary analyses for the present study also confirmed that the simple and complex 

tasks varied in terms of task demands (see Appendix 1). Hence, we decided to address RQ 2 by 

considering simple and complex tasks independently. Descriptive measures and zero-order 

correlations among the measures for simple tasks are presented in Table 8. There was a positive 

correlation between core and search outcome (r = .27, p <.001) and a negative correlation 

between standards and search outcome (r = -.15, p = .04). There was also a positive correlation 

between standards and the number of webpages consulted (r = .22, p < .01) and between 

standards and source recall (r = .15, p < .05). Table 9 provides Means and SEs for search 

behavior, search outcome and source recall for simple tasks, as a function of task context. 

Appendix 2 provides Means and SDs for the time spent on the search engine results pages and 

the time spent on webpages. As a reminder, these indicators were computed as the proportion 

of time spent on the search engine results pages.  

 

Table 8. Zero-order correlations among variables for the experimental group (N = 90) for the simple tasks. 

 1 2 3 4 5 6 7 8 

1 Timeframe ™ -        

2 Actions ™ .49*** -       

3 Standards ™ .36*** .59*** - -.14     

4 Core ™ .04 .12 -.14 -     

5 Number of webpages consulted .04 .07 .22** .02 -    
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6 Proportion of time on SERPs -.12 -.13 -.04 .04 -.48*** -   

7 Source recall  -.04 .11 .15* .001 .36*** -.05 -  

8 Search outcome -.004 .04 -.16* .27*** .10 -.01 .05 - 
Note. * p < .05, ** p < .01 *** p < .001, ™ = Task Model 

 

Table 9. Means and (SE) for simple tasks. 

 Academic relatedness of the task 

context 

Non-academic 

related topic 

Academic related 

topic 

Proportion of time on the search engine results pages (%) 57.8 (4.15) 37.7(3.65) 

Number of webpages visited .88 (.11) 2.10 (.22) 

Source recall (max =3) 1.36 (0.06) 1.66 (0.18) 

Search outcome 91.8 (3.00) 87.1 (3.66) 

A linear mixed model was fitted (estimated using REML and bobyqa optimizer) 

(Powell, 2009) to predict search outcome and search behavior with: the four components of the 

task model, task context (non-academic related topic as compared to the academic related one), 

and their respective interaction as predictors. The model included Subject as random effects. 

Only significant findings are reported below. 

Search outcome 

We expected that a more elaborate initial task model would increase search outcome 

(H2). However, no significant effects were observed (all p > .05). Likewise, when considering 

the students’ task model and the task context, no effect of the task context was observed on 

search outcomes (H3). 

Search behavior: number of webpages consulted, and proportion of time spent on 

the search engine results pages 

Regarding the number of webpages consulted, the model’s total explanatory power was 

conditional R2 = 0.15, and the part related to the fixed effects alone (marginal R2) was 0.31. 

The model’s intercept was .34 (95% CI [0.001, 1.773]). Students who had higher initial task 

model standards consulted more webpages in the academic-related topic than in the non-

academic related one (B = 1.43, t = 3.03, p = .003, 95% CI [.506, 2.36]). Task context also 

reached significance (B = .87, t = 4.34, p < .001, 95% CI [.476, 1.259]): the academic related 

topic increased the number of webpages consulted. See Table 10.  

 

Table 10. Fixed effects parameters estimates for simple tasks number of webpages consulted 

Name Estimate SE 95% CI t p 

Intercept 1.31 0.12 1.08, 1.54 11.12 < .001 

Task context 0.87 0.20 0.48, 1.26 4.34 < .001 

Timeframes 1.10 0.69 -0.25, 2.44 -1.36 0.11 

Actions -0.42 0.31 -1.03, 0.19 -1.36 0.18 

Core 0.05 0.12 -0.19, 0.29 0.40 0.69 

Standards 1.43 0.47 0.51, 2.36 3.03 0.003 

Task context *Timeframes 1.80 1.33 -0.80, 4.41 1.36 0.18 

Task context *Actions -0.48 0.61 -1.67, 0.72 -0.78 0.43 

Task context *Core -0.22 0.24 -0.68, 0.24 -0.92 0.36 
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Task context *Standards 0.96 0.94 -0.87, 2.80 1.03 0.30 

Note: reference level for the task context was the non-related academic domain. 

For the proportion of time spent on the search engine results pages, the model’s total 

explanatory power was conditional R2 = 0.11, and the part related to the fixed effects alone 

(marginal R2) was 0.268. The model’s intercept was 279 (95% CI [0.001, 680]). Within this 

model, only the task context reached significance (B = -19.70, t = -3.27, p = .002, 95% CI [-

31.50, -7.91]). In the academic related topic, participants spent a lower proportion of time on 

the search engine results pages than in the non-academic related topic. See Table 11. 

 

Table 11. Fixed effects parameters estimates for simple tasks proportion of time spent on SERPs 

Name Estimate SE 95% CI t p 

Intercept 50.59 3.52 43.69, 57.50 14.36 < .001 

Task context -19.70 6.02 -31.50, -7.91 -3.27 0.002 

Timeframes -12.88 20.42 -52.91, 27.14 -0.63 0.53 

Actions -9.55 9.53 -28.22, 9.13 -1.00 0.32 

Core 2.03 3.70 -5.23, 9.29 0.55 0.58 

Standards 14.09 14.10 -13.55, 41.73 0.99 0.32 

Task context *Timeframes 52.77 39.77 -25.17, 130.71 1.33 0.19 

Task context *Actions 11.56 18.96 -25.61, 48.72 0.61 0.54 

Task context *Core -3.17 7.13 -17.14, 10.80 -0.45 0.66 

Task context *Standards 10.04 27.91 -44.66, 64.75 0.36 0.72 

Note: reference level for the task context was the non-related academic domain. 

Source recall 

Regarding source recall, the model’s total explanatory power was conditional R2 = 0.29, 

and the part related to the fixed effects alone (marginal R2) was 0.293. The model’s intercept 

was 2.21 (95% CI [0.001, .338]). Within this model, only task context reached significance (B 

= 1.82, t = 7.64, p < .001, 95% CI [1.36, 2.29]). See Table 12. 

 

Table 12. Fixed effects parameters estimates for simple tasks source recall 

Name Estimate SE 95% CI t p 

Intercept 2.26 0.12 2.03, 2.49 18.93 < .001 

Task context 1.82 0.24 1.35, 2.29 7.63 < .001 

Timeframes 0.97 0.75 -0.50, 2.44 1.29 0.20 

Actions 0.32 0.34 -0.35, 0.99 0.92 0.36 

Core -0.06 0.13 -0.32, 0.20 -0.47 0.64 

Standards 0.59 0.52 -0.43, 1.62 1.13 0.26 

Task context *Timeframes 2.28 1.50 -0.66, 5.22 1.52 0.13 

Task context *Actions -0.14 0.68 -1.48, 1.20 -0.20 0.84 

Task context *Core -0.07 0.26 -0.59, 0.45 -0.27 0.78 

Task context *Standards 1.59 1.05 -0.46, 3.64 1.52 0.13 

Note: reference level for the task context was the non-related academic domain. 

 

Summary of results for RQ 2 with simple tasks 
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Unexpectedly, no impact of students’ initial task model and task context was observed 

on simple search tasks outcomes (H2 and H3). However, higher standards in the students’ initial 

task model increased the number of webpages visited. The academic related context increased 

the number of webpages visited and source recall, but it reduced the proportion of time spent 

on the search engine results pages. 

RQ 2: relationships between students’ initial task model, search behavior and search outcome 

for complex tasks 

Descriptive measures and zero-order correlations among the measures for the complex 

tasks are presented in Table 13. Actions were correlated to the proportion of time spent on 

SERPs (r = .24, p = .03), and standards were also related to the number of webpages visited (r 

= .23, p = .03). Core components were not correlated to any variables. In addition, search 

outcome was related to the proportion of time spent on SERPs (r = -.23, p = .02) and source 

recall (r = .23, p = .015). Source recall was positively related to timeframes (r = .24, p = .02), 

actions (r = .48, p <.001), and standards (r = .60, p <.001). Table 14 provides Means and SEs 

for search behavior, search outcome and source recall for complex tasks, as a function of task 

context. 

Table 13. Zero-order correlations among variables for the experimental group (N = 90) for the 

complex tasks 

 1 2 3 4 5 6 7 8 

1 Timeframe ™ -        

2 Actions ™ .52*** -       

3 Standards ™ 19 .64*** -      

4 Core ™ .17 .12 -.20 -     

5 Number of webpages consulted -.06 .02 .23* -.01 -    

6 Proportion of time on SERPs .16 .24* .02 .15 -.22* -   

7 Source recall  .24* .48*** .60*** -.11 .02 .08 -  

8 Search outcome .17 .28* .20 .08 .17 -.23* .23* - 

 

 

Table 14. Means and (SE) for complex tasks. 

 Academic relatedness of the topic 

Non-academic 

related topic 

Academic 

related topic 

Proportion of time on the search engine result pages (%) 32.0 (3.28) 23.4 (2.97) 

Number of webpages visited 2.20 (.21) 2.54 (.37) 

Source recall (max =3) 0.70 (0.07) 1.87 (.10) 

Search outcome (%) 52.4 (4.34) 60.0 (4.08) 

A linear mixed model was fitted (estimated using REML and bobyqa optimizer) 

(Powell, 2009) to predict search outcome and search behavior with the four components of the 

task model, task context and their respective interaction. The model included Subject as random 

effects. Only significant findings are reported below. 

Search outcome 

Regarding search outcome, the model’s total explanatory power was substantial 

(conditional R2 = 0.32), and the part related to the fixed effects alone (marginal R2) was 0.08. 

The model’s intercept was 376 (95% CI [132, 796]). Within this model, the only significant 

fixed effects observed was the interaction between the task context and the task model core (B 
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= -19.70, t = -.2.46, p = .015, 95% CI [-35.37, -4.02]). Students who had a low initial task model 

core obtained poorer search outcome in the non-academic related topic as compared to the 

academic related one (respectively M% = 40.0 SE = 7.00 and M% = 64.0 SE = 6.29). See Table 

15 below for fixed effects parameters estimates. 

Table 15. Fixed effects parameters estimates for complex tasks search outcome  

Name Estimate SE 95% CI t p 

Intercept 53.64 3.80 46.19, 61.08 14.11 < .001 

Task context 9.50 6.38 -3.00, 22.00 1.48 0.14 

Timeframes 11.58 14.37 -16.58, 39.74 0.80 0.42 

Actions 12.53 9.57 -6.23, 31.28 1.31 0.19 

Core 2.24 4.52 -6.62, 11.09 0.49 0.62 

Standards -12.33 12.35 -36.53, 11.87 -0.99 0.32 

Task context *Timeframes 17.83 28.35 -37.74, 73.40 0.63 0.53 

Task context *Actions -.13 18.46 -36.32, 36.05 -0.007 0.99 

Task context *Core -19.70 8.00 -35.37, -4.02 -2.46 0.02 

Task context *Standards 12.82 24.39 -34.98, 60.61 0.52 0.60 

Note: reference level for the task context was the non-related academic domain. 

Search behavior: number of webpages consulted, and the proportion of time spent 

on the search engine results pages 

Regarding search behavior, no significant results were found for the total number of 

webpages visited and the proportion of time spent on the search engine results pages. See Table 

14 for Means and SE. 

 

Source recall 

Regarding source recall, the model’s total explanatory power was conditional R2 = 0.38, 

and the part related to the fixed effects alone (marginal R2) was 0.50. Within this model, the 

positive impact of standards was significant (B = 1.029, t = 2.66, p = .009, 95% CI [.270, 1.787]) 

as well as the interaction between task model standards and task context (B = 2.08, t = 2.71, p 

= .007, 95% CI [.578, 3.586]). Students who had higher initial task model standards better 

recalled source information in the academic-related topic than in the non-academic related topic 

(respectively M = .70 SE = .39 and M = 1.75 SE = .17). See Table 16 for Fixed effects parameters 

estimates. 

 

Table 16. Fixed effects parameters estimates for complex tasks source recall. 

Name Estimate SE 95% CI t p 

Intercept 0.821 0.115 0.595, 1.05 7.11 < .001 

Task context 0.239 0.204 -0.161, .64 1.17 0.24 

Timeframes 0.406 0.451 -0.477, 1.29 0.90 0.37 

Actions 0.326 0.299 -0.260, .91 1.09 0.28 

Core -0.131 0.139 -0.404, .14 -0.94 0.35 

Standards 1.029 0.387 0.270, 1.79 2.66 0.01 

Task context *Timeframes 0.440 0.892 -1.309, 2.19 0.49 0.62 

Task context *Actions 0.416 0.583 -0.726, 1.56 0.71 0.48 

Task context *Core -0.196 0.255 -0.696, .30 -0.77 0.44 

Task context *Standards 2.082 0.767 0.578, 3.59 2.71 0.00 

Note: reference level for the task context was the non-related academic domain. 



17 
 

Summary of results for RQ 2 for complex tasks 

Unlike expected, the initial task model quality had no main impact on the search 

outcome for complex tasks. However, an interaction between the task model core and the task 

context showed that the students who elaborated a poor core in their initial task model had better 

search outcome for the academic related topic as compared to the non-academic related one. 

Regarding the number of webpages consulted and the proportion of time spent on the search 

engine results pages, no significant impact of the task model was observed. However, higher 

standards in the students’ initial task model increased source recall, and this effect was qualified 

by an interaction. When participants had stronger standards in their initial task model, they 

better recalled information sources in the academic-related topic as compared to the non-

academic related one. No differences were observed when participants had poor standards. 

These patterns tend to partially confirm H2a. Unlike expected (H3), when considering the 

students’ task model and the task context, the task context did not significantly impact search 

outcome, the number of webpages visited, the proportion of time on the search engine results 

pages, and source recall. 

 

Discussion 

The present study had two main goals: (i) examine how task context and task complexity 

impact university students’ initial task model in information search tasks with a search engine, 

and (ii) examine to what extent students’ initial task model and task context could predict search 

outcome, search behavior and source recall for simple and complex search tasks. Participants 

had to solve two simple, and two complex tasks framed in an academic-related context and in 

a non-academic related context. The task context was operationalized as (i) a task topic related 

or not related to the participants’ university curriculum, and (ii) the level of authoritativeness 

of the task requester. Hence, Psychology was used as a proxy for the academic-related context 

and Mangas for the non-academic related context. The academic-related tasks were framed as 

fictitious tasks that could be a part of the participants’ studies whereas the non-academic related 

tasks had no such framing. Simple tasks required to select the useful keywords provided in the 

task instructions and to process the results pages to find the target information. The complex 

tasks required to understand two conflicting views on a topic and to provide a short synthesis. 

To the best of our knowledge, this is the first time that the relationships between task context, 

task complexity and students’ task model are studied in information search with a search engine. 

RQ1: Does students’ initial task model change as a function of task context and task 

complexity? 

Students’ initial task model mostly included core and action components, but it less 

frequently included timeframes and standards elements. First, core and actions components are 

most likely the least cognitively demanding components of the task model, particularly for 

students familiar with information searching, and the easiest components to verbalize. Indeed, 

the task instructions provided useful keywords (core components) and the actions components 

could be easily mentioned (e.g., enter a query, see a website, pay attention to the source etc.). 

Hence, this pattern of results could be related to students’ difficulties to verbalize higher-order 

automatized processes (Dominowski, 1988). However, to nuance such interpretation, prior 

findings showed that students tend to primarily assess the topic relevance of the search results 

with regards to their search need topic (Brand-Gruwel et al., 2017; Kammerer & Gerjets, 2017; 

Vakkari, 2003). Students tend to predominantly allocate their resources to forming a coherent 



18 
 

representation of the core content of the task, and a rough representation of what should be done 

by activating stored schemata in memory (i.e. surface-level actions such as producing a query 

and reading websites). Future research is needed, as students’ representations of the utility of 

the search engine or their awareness of how search engines work could play a role (Kammerer 

& Gerjets, 2017; Kammerer et al., 2018). For instance, the more students trust the search engine, 

the less they may feel the need to allocate resources toward forming a coherent task model. 

Secondly, findings emphasized that students may struggle to include in their initial task 

model the higher-order requirements of search tasks solely with the task context, the task 

instructions, and prior experiences or knowledge. Understanding to what extent a task will 

require deep-level processing such as planification and evaluation can first require to try to 

solve the task. Hence, theoretically, forming an elaborate initial task model includes a minima 

task expectancy, such as the perceived difficulty of the task at hand or the level of scrutiny one 

will need to engage (Rouet et al., 2017). This degree of scrutiny depends on prior knowledge, 

prior experience, motivation and on the features of the search tool (Naumann, 2019). Future 

works could investigate how the initial task model is updated early in the task, particularly after 

students have consulted documents. 

Findings also confirmed that individuals may considerably differ regarding their 

interpretation of the task instructions as a function of the task context and complexity 

(McCrudden & Schraw, 2007; Rouet et al., 2017). As expected (H1a and b), the academic-

related context and the complex task do tend to enhance students’ expectations in terms of 

coherence and to lower students’ attention towards content topicality (Schoor et al., 2021, 

2023). Students can use clues related to the academic relatedness of the topic and the complexity 

of the task instructions to adapt their task model standards and actions. 

 

RQ 2: relationships between the task context, students’ initial task model, search behavior, 

source recall, and search outcome  

For the simple tasks, students’ initial task model standards were associated with more 

navigation, which most likely reflected their need to corroborate information and confirm their 

answer. This is consistent with prior studies showing that skilled comprehenders can seek out 

additional information and avoid hasty decision-making when the task demands require more 

information corroboration (Hahnel et al., 2018). No other main impact of the initial task model 

was found for the simple tasks, which could be related to the level of easiness of the simple 

search tasks. Even if students had a poor representation of the simple tasks demands, they could 

rely on the search engine to retrieve the correct answer. Hence, for simple search tasks students’ 

searching abilities or basic reading comprehension skills may matter more than their initial task 

model (Naumann, 2019). We also cannot rule out the possibility that updated versions of 

students’ task model are more important than their initial task model. Indeed, as discussed 

earlier, students may first try to retrieve the target information and then adjust their 

understanding of the standards and the strategies required (Naumann, 2019). However, we did 

not measure updated versions of the task model, so this question is left open. 

Of note, for the simple tasks, results showed that the academic related context increased 

the proportion of time spent navigating webpages as opposed to the proportion of time spent on 

the results pages. These findings emphasize that an academic-related context can highlight the 

importance of avoiding shallow information processing of the search engine results (Hahnel et 

al., 2018).  In addition, the academic-related context also improved search outcome for students 

who struggled to understand the core topic of the complex tasks.  

 

For the complex tasks, results showed that students who had a poor initial task model 

core had better search outcome for the academic-related as compared to the non-academic 
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related tasks. The academic context may have led students to process information more deeply, 

which probably fostered a better understanding of the task topic and helped students cope with 

their low initial task model core and improved their search outcome. In addition, initial task 

model standards increased source recall for complex tasks. In line with prior studies (Latini et 

al., 2019; Schoor et al., 2021,2023), students perceived the higher demands of the complex 

tasks in terms of sourcing, information corroboration and integration. Thus, they paid more 

attention to sources to ensure they had found reliable information. This pattern was particularly 

pronounced in the academic related task. Students who had higher standards recalled more 

information source for the academic related complex tasks than for the non-academic related 

ones.  

Overall, results call for future research regarding: (i) the impact of updated versions of 

the task model, and (ii) the assumption that a minimal processing of the documents can be 

required to elaborate a task model that supports relevant search behavior (Naumann, 2019). 

Findings emphasize that students can include in their initial task model the deep-level multiple 

documents comprehension processes required by the search task (Schoor et al., 2021). 

However, prior knowledge, prior experience and student’s initial understanding of the task 

context and instructions do not seem sufficient to help them to fully grasp deep-level regulation 

processes. The demands related to regulation and metacognitive processes seem to be included 

in updated versions of the task model. Such a pattern may provide interesting insights for 

designing interventions or support tools aimed at helping students develop deep-level 

regulatory strategies in information search or task-oriented reading. 

 

Limitations 

First, sample representativity is a limitation because we needed participants with the 

same curriculum to ensure the (non-)relatedness of the search topics to their studies. We only 

recruited Psychology students, which mostly consisted of a female sample. In addition, the task 

context was confounded with the search topic, as different topics were used to operationalize 

the nonacademic vs. academic contexts. This confound may have influenced the study 

outcomes, as the perceived importance or relevance of a topic could lead participants to engage 

in deeper reflective processing, thereby contributing to a more complex representation of the 

task demands. For instance, a participant might find a particular topic important due to a 

personal passion or its perceived utility, regardless of the academic-related context. This could 

skew the findings, especially for complex tasks associated with an authoritative audience. 

Future studies should disentangle task context from topic characteristics, potentially by 

manipulating the level of authoritativeness of the task requester and the audience for the task 

product to better control for these variables.  

Furthermore, students repeated four times the different tasks they had to perform for 

each search task. This may have influenced search behavior and outcome as students most likely 

started to anticipate that they would be asked to recall information source (Schoor et al., 2023).  

Regarding the task model measurement assignment, two limitations need to be discussed. First, 

we used two open-ended questions to capture students’ initial task model without influencing 

them, as it could be the case with single choice questions. However, our measure may have 

underestimated the quality of students' initial task model, as participants may have refrained or 

failed to verbalize significant aspects of their task understanding. Despite this limitation, the 

measure still provides valuable insights, as most participants answered and provided at least 

one sentence. Furthermore, literature on individuals’ ability to verbalize procedural skills also 
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emphasized that it can be complex to verbalize spontaneously the different actions and skills 

one will use during a subsequent task (Dominowsky, 1988). To solve this issue, future studies 

could ask individuals to rate to what extent different actions or strategies could be relevant to 

solve the task at hand. However, such method could also suggest some strategies and influence 

subsequent search behaviors (Schoor et al., 2021,2023). Secondly, participants were asked to 

explain their representation of the task demands prior to solving the tasks, which instructions 

may have increased academic expectations regarding online search behavior. Such limitations 

align with the self-explanation effect (Bisra et al., 2018). Indeed, asking participants to 

formulate their initial task model may have an influence on subsequent behavior, but this 

influence is not systematic. For instance, assessing students’ initial task model before 

completing a task-oriented reading activity can support search outcome for children (Ayroles et 

al., 2021) or low-comprehenders adults, provided that their initial task model is relevant 

(Cerdán et al., 2013; Llorens & Cerdán, 2012). Some studies assessed the task model after the 

task completion (Schoor et al., 2021, 2023), notably to avoid the influence of the assessment of 

the initial task model. However, as context is postulated to influence the elaboration of the task 

model at the beginning of the task, we were mostly interested in examining the students’ initial 

task model. Future works should thus examine how to assess the initial task model without 

being too invasive or without providing too many hints, at the risk of influencing students 

information processing and navigation. 

Finally, it cannot be ruled out that the context in which the students were when taking 

this experiment also represents a limit. Indeed, students took the experiment in their university, 

in a classroom setting, which may further increase academic-related expectations in terms of 

norms. Recent studies highlighted that information searching can be performed with a wide 

variety of tools (smartphones, tablets) in very different settings (Kammerer et al., 2018). Future 

studies could explore how other features of the task context, such as the physical environment 

(e.g. at home, outside while waiting for the bus) or the devices used (e.g. a personal smartphone, 

impact task processing (Kammerer et al., 2018; McLaren et al., 2022.  

 

Perspectives 

Should the task model be measured after offering students the possibility to interact with 

the documents or/and the search engine? In line with the RESOLV model and recent works, a 

minima task expectancy could be necessary to foster individuals to allocate resources to the 

elaboration of the task model (Britt et al., 2018; Naumann, 2019; Rouet et al., 2017). Future 

works could thus more particularly investigate how students perceive the demands of the task 

in terms of self-regulation expectancies. Next, students’ willingness to allocate their attention 

to the elaboration of a relevant task model is probably related to their motivation (Naumann, 

2019). Future studies could also examine how motivation influences students’ initial task model 

quality. Eventually, as information searching and purposeful-reading behavior is continuously 

affected by students’ goal (Hautala et al., 2022), studies could also examine how students’ task 

model evolve during the task completion. 

Conclusions 

To the best of our knowledge, this study is the first to examine students’ initial task 

model quality and the interplay between task model, task context and task complexity in 

information search with a search engine. Supporting students’ ability to evaluate information 

search or task-oriented reading requirements is a major issue (Macedo-Rouet et al., 2024). To 
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develop instruction tools that support autonomous and reliable processing of information on the 

Internet, research needs to understand how students can use clues from the task context and task 

instructions to engage in adapted search strategies. An academic-related context can support 

the elaboration of an initial task model that contains higher standards of coherence, which can 

foster deeper navigation for simple search tasks and deeper information and source processing 

for complex tasks. Findings highlighted that: (i) students’ understanding of the context can 

influence their initial task model, and (ii) students initial task model can influence search 

behavior and strategies. These empirical data can bridge two fields of research: purposeful 

reading with multiple documents and information searching with a search engine. The 

theoretical considerations of the RESOLV model (Britt et al., 2018; Rouet et al., 2017) can 

apply to navigation and information processing behavior with a search engine. Examining 

students’ verbalizations of their representation of the task demands can have some limitations 

(Bisra et al., 2018), but the TASC framework can be useful for future studies interested in task 

models (McCardle et al., 2017). Educators should keep in mind that framing an information 

search task in an academic or a non-academic context can influence students’ goal, search 

behavior, and most likely, what students may learn from the task. As helping students use 

relevant cues in the task context and task instructions can help them engage in adapted search 

strategies and apply the expected academic norms, teachers should help students develop 

transversal task-modelling skills. 
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Appendix  

Appendix 1. Summary of the impact of task context and complexity on search outcome and behavior (results of 

mixed repeated ANOVAs). 

 task context Task complexity task context* task complexity 

Search 

outcome 

F(1,111) = .03, p < 

.87, ɳ²p < .001  

F(1,111) = 73.45, p < .001, ɳ²p = 

.40, simple : M = 91.7 SE = 2.50 

and complex M = 56.2 SE = 3.36. 

F(1,111) = 1.64, p < .20, ɳ²p = .015. 

Proportion 

of time on 

the search 

engine 

results 

pages 

F(1,111) = 13.27, p 

< .001, ɳ²p = .119  

F(1,111) = 11.08, p = .02, ɳ²p = 

.102, simple : M = 64.1 SE = 

3.717 and complex M = 32.4 SE = 

2.91 

F(1,111) = 4.44, p < .04, ɳ²p = .04. Bonferroni’s 

comparison showed that for simple tasks, the 

impact of context was significant (t(98)= 3.51, 

p = .004, nonacademic M  = 57.8 SE = 5.32 and 

academic M  = 34.4 SE = 4.64), whereas for 

complex ones, the impact of context was not 

significant (t(98)= .70 p = 1.00, nonacademic M  

=34.3 SE = 4.18, academic M  = 30.6 SE = 

3.62). 

Number of 

webpages 

consulted 

F(1,111) = 4.63, p 

= .03 ɳ²p = .04  

F(1,111) = 32.50, p < .001, ɳ²p = 

.23, simple : M = 1.02 SE = .11 

and complex M = 2.08 SE = .19. 

F(1,111) = .29, p = .59,  ɳ²p = .002. 

Source 

recall 

F(1,111) = 17.19, p 

< .001, ɳ²p < .14  

F(1,111) = 17.90, p < .001, ɳ²p = 

.14, simple : M = 1.62 SE = .10 

and complex M = 1.22 SE = .12. 

F(1,111) = .29, p = .59,  ɳ²p = .002 

 

Appendix 2. means and SD for the time spent of the search engine results pages and the time spent on webpages. 

 Non academic 

related topic 

Academic related 

topic 

Time spent on the search 

engine results pages 

Simple 144.5 (15.0) 120.0 (15.3) 

Complex 180.2 (21.7) 89.3 (14.6) 

Time spent on websites 
Simple 125 (16.1) 188 (18.0) 

Complex 424 (28.7) 447 (30.4) 

 


