

[bookmark: _Hlk145599504]Comparing the Effect of Simple, Complex, and Very Complex Tasks on Listening Comprehension
Abstract: The main focus of this research was on comparing the effect of simple, complex, and very complex tasks on listening comprehension. To the best of researchers’ knowledge, the concurrent investigation of the effect of variables ± spatial reasoning and ± single task on listening comprehension has not been the main focus of relevant studies. However, a wealth of studies has examined the effect of some cognitive complexity variables on second language learners’ performance. The extent to which high-proficiency students comprehended simple, complex, and very complex tasks was compared by employing a within-subjects design. The purpose of employing this research’s second design, between-subjects design, was making a comparison between high-proficiency and low-proficiency students’ comprehension of simple, complex, and very complex tasks. High- and low-proficiency students were selected out of female students at an art non-profit university in Tehran by administrating the Oxford Placement Test to them. Thirty-one high- and low-proficiency students received simple non-spatial reasoning and single tasks, complex non-spatial reasoning and dual tasks, and very complex spatial reasoning and dual tasks in order. The extent of high-proficiency students’ comprehension of simple, complex, and very complex tasks was statistically different based on the results of Friedman test. The Mann-Whitney U test, Wilcoxon signed-rank test, post hoc Bonferroni test, and repeated-measures ANOVA results indicated a statistically significant association between students’ language proficiency and how they accomplished listening tasks with cognitive complexity diversity. Second language teachers and instructional task constructors can employ this study’s findings to arrange and construct tasks for instructing L2. 
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Introduction
Second language scholars employed the task-based syllabus instead of linguistic-based one to prioritize meaning over linguistic form (Ellis, 2003; Robinson, 2005). Their reason for prioritizing task-based syllabus is tasks ability for creating a situation for pragmatical use of language which is more than just displaying language. Tasks create a situation in L2 classes for communication that leads to L2 proficiency development. Employing tasks for teaching L2 is a way for increasing the extent of communicative teaching (Ellis, 2003). In task-based syllabus, tasks should be sequenced based on the specific cornerstone. The cornerstones of presenting some tasks in advance of others are miscellaneous. Robinson’s cornerstone of arranging and constructing tasks is a progressive increase in correspondence between the extent of demands of real-world and pedagogical tasks (Robinson, 2005). Task complexity is proposed as a device for accomplishing the aim of sequencing and arranging pedagogical tasks. Scholars have not agreed upon a cornerstone of sequencing tasks. In other words, whether a specific cornerstone should be used rather than others is debatable. Which task features should be used as a cornerstone when deciding to give a task earlier than another? To arrange a task, a task-based syllabus considers the cognitive and linguistic demands that tasks put on the learners and learners’ development level to harmonize them. This work mainly focused on the synergetic impact of spatial reasoning and dual tasks as two variables of cognitive task complexity on listening comprehension which has not been examined to date. However, the association between L2 development and some variables of cognitive task complexity within Robinson’s Triadic Componential Framework (TCF) has been the main focus of scores of studies. The application of spatial reasoning in the real world and its necessity in everyday life bear out the significance of examining spatial reasoning tasks. Spatial reasoning ability is necessary for everyone in the real world to find destinations, read maps, and give directions. Spatial reasoning ability is also essential for academic achievement over and above its necessity in everyday life. It positively impacts reading comprehension, critical thinking, technology, and problem-solving. Working on learners’ spatial reasoning ability is an opportunity to improve this skill in learners who do not have inherent spatial reasoning intelligence. Furthermore, sometimes in the real world, it is necessary to accomplish two tasks simultaneously successfully. All these highlight the importance of the current study purposes.
This study was an attempt in the direction of a dual purpose: to find whether there is any association between undergraduate high proficiency students’ listening comprehension performance and tasks with cognitive complexity diversity, namely, simple, complex, and very complex tasks, and whether there is any association between students’ proficiency levels and their performance on tasks with different cognitive demands. In this way, the current work manipulated ± spatial reasoning and ± single task dimensions to work on the simple non-spatial reasoning and single listening task, complex non-spatial reasoning and dual listening task, and very complex spatial reasoning and dual listening task. Comparing high and low-proficiency students’ comprehension of simple, complex and very complex tasks served the second purpose of this study.  Robinson’s TCF and his SSARC model formed the main basis of the current work. The following two research questions were used as a means in the direction of these purposes:
Research Question One: Do tasks manipulated on ± spatial reasoning and ± single task and presented in simple, complex, and very complex sequence affect similarly high proficiency undergraduate students’ listening comprehension performance?
Research Question Two: Does task complexity influence the listening comprehension performance of low-proficiency and high-proficiency undergraduate students similarly?
Hypotheses which were tested in this study are: 
Hypothesis One: There is no statistically significant difference between high-proficiency participants’ simple, complex, and very complex listening task performances.   
Hypothesis Two: There is no statistically significant difference between high and low-proficiency participants’ simple, complex, and very complex listening task performances.
Literature Review
Robinson’s Cognition Hypothesis
The advocates of task-based language teaching method hold a belief that it enables L2 learners to carry out real-world tasks. (Ellis, 2003; Long, 2015; Nunan, 2004; Skehan, 1996). The development of the cognition hypothesis (CH) by Robinson is the consequence of his attempt to prove that task-based instruction has a positive effect on cognitive processes that make learners’ linguistic performance and development possible (Robinson, 2001a, 2001b, 2005, and 2007a). This hypothesis is founded upon the idea of Wickens (2007) that attentional resources are multiple and contradicts Skehan’s (2015) Limited Attentional Capacity Model (LAC) which refers to the limitation of attentional resources. 
 Robinson’s Triadic Componential Framework
[bookmark: _Hlk138875427]Arranging tasks from simple to complex or easy to difficult should occur based on some benchmarks in a task-based syllabus (Robinson, 2001a; Skehan, 1998; Skehan & Foster, 2001). The cognition hypothesis introduced only the cognitive complexity of tasks as a benchmark employed to arrange pedagogical tasks (Robinson, 2003). The arrangement of tasks in order of their cognitive complexity ˗ presenting cognitively simple tasks in advance of cognitively complex ones ˗ has been proposed as a device to bring about L2 development (Robinson, 2001a). Forming TCF implemented the basic ideas of the cognition hypothesis, along with constructing and arranging tasks. As its name suggests, TCF is a three-component model that aims to indicate that pedagogical tasks should be multi-componential with several components like real-world tasks (Robinson, 2003). 
Three major components, task complexity, task difficulty, task conditions, and their variables make up Robinson’s TCF. Manipulating TCF components permits decreasing or increasing task complexity. Task complexity which constitutes the initial major category within TCF is associated with those features that are not under the influence of external factors rather they are germane to tasks themselves and integral to them (Levkina, 2013). This explanation implies that the determining factors of task complexity are task designs and structures and their processing demands; there is a direct association between the processing demands of tasks and task complexity (Robinson, 2001a). Task difficulty is concerned with learners’ nonobjective estimation of difficulty. Task condition is characterized by participation and participant variables (Rahimpour & Hosseini, 2010). 
Task complexity variables are classified into two separate dimensions, namely, resource-directing and dispersing dimensions. Variables classified as resource-directing dimension components are entitled ± few elements, ± here-and-now, ± causal, ± spatial, and ± intentional reasoning, and ± perspective taking (Malicka, 2014). Meanwhile, the resource-dispersing dimension variables are entitled ± planning time, ± single task, ± prior knowledge, ± few steps, ± task structure, and ± independency of steps (Malicka, 2014). Task complexity suggests that the higher the cognitive demands of a task structure the more its complexity. Task constructors can decide on its structure and consequently on its complexity degree. Tasks with higher cognitive demands are also demanding in terms of required attention, memory, reasoning, and other information-processing abilities (Robinson, 2001a). 
Resource-dispersing and directing dimensions characterize different demands on learners’ attentional and memory resources. Consequently, resource-directing dimensions characterize cognitive and conceptual demands that can be satisfied by turning attention to specific parts of the L2 system, conversely, resource-dispersing dimensions characterize procedural and performative demands that do not make learners turn attention to the specific parts of the L2 system (Robinson & Gilabert, 2007). The same results do not appear when learners carry out resource-directing complex tasks and resource-dispersing ones. Complex tasks from resource-directing dimensions act more successfully than those from resource-dispersing dimensions, as they positively impact learners’ performance by directing their language resources to particular language forms and structures (Robinson & Gilabert, 2007). 	Comment by lenovo: I haven’t written page numbers because they are not direct quotes.
In 2007, Robinson introduced a new form of TCF as his initial model owns three major components, task complexity, task difficulty, and task condition. Still, it varies from the initial one in that it has more variables under subcategories and each category’s classification criteria and procedure are clear (Robinson, 2007b). 
The SSARC Model 
The three-step SSARC model is founded on two sequencing principles. Principle one suggests the leading factor in arranging pedagogical tasks and principle two suggests the dimensions along which tasks complexity should be augmented in advance to others. As to principle one, only the cognitive demands of tasks are the leading factor in specifying the presenting order of tasks. Principle two suggests augmenting task complexity along resource-dispersing dimensions in advance of resource-directing dimensions (Robinson, 2021). This model’s name comes from the state of the learners’ L2 system during each of the three steps. Since at the first step learners are asked to accomplish resource-directing and dispersing simple tasks, they can succeed at this step by putting to use the “simple and stable” (SS) state of their L2 system, at the second step their L2 system is identified with augmented “automatization” (A) which articulates with accomplishing resource-dispersing complex tasks but resource-directing simple tasks, at the third step their L2 system is identified with augmented “restructuring” (R), incorporating new form-function mappings, and the highest “complexity’’(C) stimulating destabilization of the L2 system which articulates with accomplishing resource-dispersing and directing complex tasks (Robinson, 2010).
Spatial Reasoning 
Spatial reasoning denotes the ability to comprehend and explain directions, the place of objects, the distance between objects, and the relation of some objects to others in space. It involves spatial concepts such as “left, right, straight, up, down, front, and back”.  Instruction-giving map tasks have been manipulated by Gilabert (2007) and Gilabert et al., (2009) as an instrument to investigate the link between the complexity of reasoning demands and interlanguage. Simplicity has been represented by using a small number of spatial concepts, namely, left, right, and straight, while complexity has been represented by using a large number of spatial concepts, namely, front, back, up, and down in addition to left, right, and straight. 
Empirical Studies
[bookmark: _Hlk168505272]Sadeghi Ghahdarijani (2012) experimented with how learners’ listening performance is associated with task complexity and the function of their anxiety and proficiency levels in this association. He worked on two resource-dispersing variables (±planning time, and ±prior knowledge) and a resource-directing variable (±perspective taking). His study results indicated an association between task complexity and listening comprehension. A statistically significant association was only found between the planning time dimension and two proficiency levels (low and average levels). Learners’ proficiency levels were not generally associated with their task performances. Anxiety levels did not have any function in learners’ simple and complex task performances.
	Zare-ee (2013) compared learners’ listening comprehension quality in less complex and more complex conditions. In the more complex condition, learners had no planning time and written knowledge about tasks before completing them, and tasks were incomplete without some of their parts and from a third-person point of view. Conversely, in the less complex condition, learners had planning time and written knowledge about tasks before completing them, and tasks were accomplished with all their parts and from a first-person point of view. He found the less complex condition beneficial for participants’ listening comprehension quality. 
          Mora et al.’s (2023) experiment displayed how task complexity, speaking anxiety, and learners’ oral production were associated. They worked on two speaking tasks (simple and complex tasks) which differed in their reasoning demands. Task completion required explaining and reasoning about actions taken in the fire emergency situation. The number of available fire-distinguishing resources and elements that should be considered while making decisions for simple tasks was less than those for complex tasks. They found an association between task complexity and the extent of learners’ anxiety which prevented producing fluent, accurate, accentless, and comprehensible language. 
           Attarzadeh and Farahani’s (2014) study on the association between task complexity and listening comprehension examined the function of learners’ aptitude in this association. A complex task without planning time and prior knowledge and a simple task with planning time and prior knowledge were examined. Giving planning time and prior knowledge led to learners’ better listening performance. Task complexity was associated with listening comprehension but learners’ aptitude did not have any function in this association. 
 Monteiro and Kim (2020) examined the association between task complexity, individual differences and listening comprehension.  They worked on the association between language aptitude, listening anxiety, task difficulty, task engagement, topic familiarity, input conditions, and listening comprehension. Their research results displayed a statistically significant association between learners’ individual differences, task complexity, and listening comprehension. 
      	Moattarian et al., (2019) examined the function of task complexity, collaborative pre-planning, and language proficiency level in learners’ interactions. They worked on three resource-directing dimensions of cognitive task complexity, ±reasoning demands, ±spatial reasoning, and ±few elements. The distinguishing points of tasks were the presence or absence of a reference point, the number of objects, and reasoning or not reasoning for selection while furnishing the living room with the furniture. Based on their findings, task complexity had a function in learners’ learning opportunities. The function of learners’ language proficiency was not observed in their learning opportunities while accomplishing cognitively different tasks. Collaborative pre-planning helped learners to have more learning opportunities.  
	Mohazabieh et al., (2020) examined the association between task complexity, planning conditions, and the complexity, accuracy, and fluency of L2 learners’ speech. The way a series of pictures were given to the participants to narrate a story based on those pictures was a differentiating point between low and high-complex tasks, high-complex tasks included a series of scrambled pictures but low-complex tasks included a series of unscrambled pictures. Participants accomplished high- and low-complex under two different planning conditions, pre-task planning or online planning.  Task complexity and planning conditions were associated with participants’ speech accuracy, complexity, and fluency.  
 	How dual task demands and second language learners’ proficiency impact learners’ spoken performance was examined in Declerck and Kormos’s (2012) study. Two kinds of tasks were employed, finger-tapping and network tasks. Participants carried out the network task by describing the direction of the movement of a red dot. The finger-tapping task was carried out by tapping ten white keys on a keyboard indicating the position of a finger each. Accomplishing dual tasks was subject to the simultaneous completion of finger-tapping and network tasks. Increasing the number of tasks led to learners’ worse spoken performance. Furthermore, learners’ competency level determined the way they carried out spoken tasks. 
Hyun and Lee’s (2018) experiment displayed how task complexity and learners’ oral production are associated, and the function of learners’ working memory capacity in their association. They worked on two speaking tasks which differed in their extent of complexity. ± Here-and-now dimension was used to develop two cognitively unequal tasks, namely, simple here-and-now and complex there-and-then tasks. Task complexity did not impact linguistic output domains, accuracy, complexity, and fluency. The impact of working memory capacity was observed just in the accuracy of the complex task.        
Methodology
Study Design
[bookmark: _Hlk153715262]A between-subjects and within-subjects or repeated measures designs were created for experimenting with the current quantitative and quasi-experimental study’s two independent variables, dissimilar extents of cognitive task complexity and learners’ language proficiency. The association between dissimilar extents of cognitive complexity and the comprehension quality of an intact group of participants at a non-profit university in Tehran, Iran, and the function of participants’ proficiency in this association were examined. The Participant selection process occurred by applying the convenience sampling method to the students from the researcher’s classes. Participants’ listening comprehension, this study’s dependent variable, was analyzed by dint of a repeated measures ANOVA, Mann-Whitney U test, post hoc Bonferroni test, Wilcoxon signed-rank test, and Friedman test. 
Participants 
To accomplish the objective of selecting participants at a specific level of language proficiency from students in the researcher’s classes, the Oxford Placement Test was run in two general English classes of 66 students at an art non-profit university in Tehran. All students were female freshmen, sophomores, juniors, and seniors between 19-25 years old. Their average age was 21 (Table 1).  The length of these Saturday and Monday fall classes was 135 minutes each session with 16 sessions in total. The results of the aforementioned placement test indicated the difference between these students in terms of their language proficiency as two different levels of proficiency, namely, high and low, emerged. Students received information that the results of such a test would not change their final course score.  	Comment by lenovo: I have referred to all tables in text.	Comment by lenovo: Ethical approval hasn’t been mentioned since the research was carried out in participants’ General English class by their lecturer.	Comment by lenovo: 
Table 1
 Demographic information of the participants
No. of Students                                                        31 High- and Low-Proficiency Participants
Gender                                                                      Female
Native Language                                                     Persian 
Major                                                                      Art Majors
University                                                             Art Non-Profit University
Materials and Instruments 
Proficiency Test 
In this study, the Oxford Placement Test served the role of a standardized one that permitted ascertaining the degree of participants’ language proficiency as in most prior studies (Ahmadian, 2011, 2012; Murphy & Roca de Larios, 2010).  Embodying grammar and listening sections, the Oxford Placement Test provides information on participants’ knowledge of grammar and listening skills. One hundred multiple-choice grammar items, along with one hundred double-choice listening items, make up the two hundred items of this test. 
         The way participants completed the proficiency test guided both involving just 31 students out of 66 who completed that test and classifying participants as the high-proficiency group with 16 members and the low-proficiency group with 15 members, the scores of participants in low-proficiency and high-proficiency groups were below 119 and above 122 respectively. As borne out by a t-test result, there was a statistically significant difference between the means of these two groups (p ˂ .05).  
Tasks of the Present Study Which Their Degree of Complexity Differs 
[bookmark: _Hlk153703538]Moving in the direction of its purposes, the current work studied six listening tasks whose extent of complexity varied, any two tasks with a specific degree of complexity that were different from the other four tasks (simple, complex, and very complex). All the selected six tasks were among the listening tasks of the “Improve Your IELTS Listening and Speaking Skills” book.  The current work is grounded on Robinson’s TCF and his SSARC model that introduces resource-dispersing dimensions as the first along which complexity should be augmented and resource-directing dimensions as the second. Consequently, ±spatial reasoning and ±single task dimensions of his Framework were under investigation by this study, and augmenting complexity on resource-dispersing dimensions preceded augmenting complexity on resource-directing dimensions. 
[bookmark: _Hlk146737861] Firstly, participants were asked to accomplish two simple resource-directing and resource-dispersing tasks, a - spatial reasoning task and a single task to be exact. The way non-spatial reasoning had been operationalized by Gilabert (2007) and Gilabert et al., (2009) guided operationalizing non-spatial reasoning in this study. Those studies (Gilabert and Gilabert et al.,) used an instruction-giving map task that encompassed just a small number of spatial concepts – left, right, and straight. Consequently, participants were asked to complete a non-spatial reasoning listening task which encompassed just a small number of spatial concepts. The next simple task was a resource-dispersing variable, namely a single task was operationalized by dint of asking participants to complete just one task as Robinson’s (2005) depiction. 
 Secondly, participants accomplished complex tasks operationalized using one simple resource-directing task and one complex resource-dispersing one, a non-spatial reasoning listening task and a dual listening task. In this stage, the resource-dispersing dimension was made complex without making any change to the resource-directing dimension complexity as suggested by the SSARC model. The non-spatial reasoning task was explained above as one of the simple tasks. Asking participants to carry out two tasks at once was a way of operationalizing the dual task dimension grounded on Robinson’s (2005) depiction of the dual task dimension.  One of the tasks was answering listening comprehension questions another one was writing a summary of what participants heard. 
       	Thirdly, very complex tasks were accomplished by participants. One complex resource-directing task and one complex resource-dispersing one, a spatial reasoning listening and a dual listening task, served as instruments to operationalize very complex tasks. It is equivalent to the last step of the SSARC model characterized by augmenting task complexity on both resource-directing and dispersing dimensions.  The approach of Gilabert (2007) and Gilabert et al., (2009) was employed to operationalize spatial reasoning. Their spatial reasoning task encompassed a large number of spatial concepts including left, right, straight, up, down, front, and back. Consequently, the spatial reasoning listening task of the current work encompassed a large number of spatial concepts, and being successful with this task relied upon comprehending them. The next very complex task was a dual task explained above as one of the complex tasks. 
The validation process of these treatment tasks was implemented by sending them in conjunction with a checklist inclusive of three cornerstones, language, content, and length to three EFL specialists to examine their correspondence with the cornerstones. The degree of reliability of all tasks except the dual task was checked by running Cronbach alpha’s tests. The outcome of Cronbach alpha’s tests indicated that the non-spatial reasoning, single, and spatial reasoning tasks have a reliability of .72, .71, and .70 respectively.  The inter-rater reliability of the dual task was .88 which was checked by running a Pearson correlation. Treatment tasks have been displayed in Table 2. 
Table 2

Tasks, Items, Dimensions, Distinct Levels of Cognitive Complexity
 
Dimensions          Different Degrees of Task Complexity                   Tasks                          Items           
-Spatial Reasoning/                 Simple Tasks                                        Task 1                         10
+Single Task                 Participants answered the questions of
                                      non-spatial reasoning and single tasks
                                             after listening to those tasks 
- Spatial Reasoning/             Complex Tasks                                         Task 2                      11
 + Dual Task                  Participants answered the questions of
                                      non-spatial reasoning and dual tasks
                                             after listening to those tasks 
+ Spatial Reasoning /         Very Complex Tasks                                      Task 3                    11
+ Dual Task                   Participants answered the questions of
                                      spatial reasoning and dual tasks
                                            after listening to those tasks 

Data Collection and Analysis Procedure 
The initial stage of the current work was running the Oxford Placement Test to ascertain language proficiency levels of participants to involve those with a particular score and to classify them as high and low proficiency which is crucial to collecting data on examining the association between undergraduate students’ listening comprehension performance and dissimilar extents of cognitive complexity and the impact of students’ proficiency on this association. Consequently, high-proficiency participants with scores above 122 were involved in this study to work on the first research question, then these high-proficiency participants and the low-proficiency participants with scores below 119 were classified to work on the second question. 
      	 It was at the regular class time in two fall semester university classes that the data for conducting the present study were gathered. To be able to gather data from absentees who did not take part in the class at regular class time to accomplish listening tasks to provide required data, a time apart from regular class time was set. It lasted for three sessions to complete the process of gathering data. Each participant accomplished two listening tasks of the same complexity degree at a session and over three sessions they accomplished six listening tasks.  
The idea of working on triple complexity was guided by Robinson’s SSARC Model which depicted triple complexity by synergic manipulation of resource-directing and resource-dispersing dimensions. Consequently, a resource-directing dimension plus a resource-dispersing dimension, ±spatial reasoning, and ±single task dimensions, were worked on to examine the association between participants’ listening comprehension performance and triple complexity of tasks, simple, complex, and very complex.  Participants accomplished tasks which were arranged from simple, to complex and very complex, a simple resource-directing task plus a simple resource-dispersing task (a - spatial reasoning and a single task), a simple resource-directing task plus a complex resource-dispersing task (a - spatial reasoning and a dual task), and a complex resource-directing task plus a complex resource-dispersing task (a + spatial reasoning and a dual task). Out of three sessions devoted to gathering data, the first was devoted to accomplishing a non-spatial reasoning task and a single task, the second was devoted to accomplishing a non-spatial reasoning task and a dual task, and the third was devoted to accomplishing a spatial reasoning task and a dual task.
[bookmark: _Hlk151131191][bookmark: _Hlk153716386][bookmark: _Hlk153717206]Three steps were involved in doing this study’s data analysis: the incipient step was correcting three sets of each participant’s answers to listening comprehension questions and specifying their marks; the second step was specifying 3 marks for each participant in three sets of listening comprehension tasks, a mark in the simple task (the mean of two simple tasks), a mark in the complex task(the mean of two complex tasks) and a mark in the very complex task( the mean of two very complex tasks); and the last step was calculating the means and standard deviations of participants by doing descriptive data analysis in SPSS 27 which was crucial to doing inferential data analysis, a Friedman test, Wilcoxon signed-rank test, repeated measures ANOVA,  post hoc Bonferroni test, and Mann-Whitney U test, to accomplish this study’s objective.  
P Value Adjustment
A new significance level (P = .017) was specified by applying a Bonferroni adjustment to prevent a type I error due to making several comparisons. In the results section, one asterisk displays results based on the standardized p-value (.05) but two asterisks display results based on the p-value adjusted for the current experiment on account of making several comparisons. 
Results
Three sets of listening comprehension tasks with different combinations of ± spatial reasoning demand, a resource-directing variable, and ± single task, a resource-dispersing variable, were carried out by participants in sequence simple, complex, very complex to answer the first question. Two of these six tasks were simple, a - spatial reasoning and a single task, two complex, a - spatial reasoning and a dual task, and two very complex, a + spatial reasoning and a dual task. The means of simple, complex, and very complex listening tasks were checked using descriptive statistics for these tasks displayed in Table 3 for comparison. 
	Table 3

Descriptive Statistics for Simple, Complex, and Very Complex Tasks


	
	 N
	 Minimum         
	      Maximum
	Mean
	     Std.           Deviation

	`simple task
	16
	1.00
	5.00
	3.5000
	1.18322

	complex task
	16
	1.53
	4.23
	3.2656
	.78322

	very complex task
	16
	1.15
	3.84
	2.8794
	.75689

	Valid N (listwise)
	16
	
	
	
	



Table 3 suggests that participants carried out simple, complex and very complex tasks unequally. The mean for the very complex task was the lowest and for the simple one was the highest (M = 2.87, M = 3.50, respectively). Participants’ complex task performance was better than their very complex task performance but worse than their simple task performance (complex task M = 3.26). Ergo, the worst performance was on a very complex task.    
A statistical test run to analyze the statistical significance of these differences was the Friedman test on account of non-normal data (Table 4). 

Table 4

Friedman Test for Three Tasks
	N
	16
	

	Chi-Square
	8.533
	

	Df
	2
	

	Asymp.Sig.
	.014
	



The existence of a statistically significant difference between simple, complex, and very complex tasks was suggested by the Friedman test result which displays a p-value smaller than .05 (x² (2) = 8.53, p = .01). 	
[bookmark: _Hlk152268978]A Wilcoxon signed-rank test was run as a post hoc test to examine if the difference between the means of three pairs of tasks is statistically significant (Table 5). What the results of the Wilcoxon signed-rank test suggest is that the difference between simple and very complex, and complex and very complex tasks was statistically significant (Z= -2.07, P = .03, Z= - 2.61, P ˂ .05 respectively); the differences between simple and complex tasks was not statistically significant (Z= - 1.34, P= .17). The beneficial effect of completing simpler tasks in advance of complex ones was not observed since complex and very complex tasks were affected by increasing cognitive complexity rather than by sequencing. Participants better comprehended the non-spatial reasoning and single task and the non-spatial reasoning and dual task than the spatial reasoning and dual task.          
	

Table 5

Wilcoxon Signed-Rank Test for High Proficiency Group

	 
	Complex
task-
simple task
	very complex                     task-
simple                   task
	  Very
  complex 
  task-                            
complex task

	Z
	-1.345b
	-2.070b
	-2.611b

	Asymp.Sig. (2-tailed)
	.179
	.038⁕⁕
	.009⁕

	b. Based on positive ranks.



To examine the role of proficiency and answer the second question, two groups of participants of high and low proficiency levels carried out three sets of tasks, one set of simple tasks, one set of complex tasks, and one set of very complex tasks in sequence. The descriptive statistics table of these two groups (Table 6) displays a difference between the means of the two groups.
	Table 6

 Means and Standard Deviations of Two Groups

	Proficiency
	simple task
	complex task
	very complex task

	high proficiency
	Mean
	3.5000
	3.2656
	2.8794

	
	N
	16
	16
	16

	
	Std. Deviation
	1.18322
	.78322
	.75689

	low proficiency
	Mean
	1.1000
	1.3533
	1.5847

	
	N
	15
	15
	15

	
	Std. Deviation
	.63246
	.63146
	.85839



The mean values of cognitively different listening comprehension tasks of the two groups were not the same. In the high proficiency group, participants’ mean values on complex and very complex tasks decreased with increasing the level of cognitive complexity of simpler tasks (simple task M = 3.50, complex task M = 3.26, very complex task M = 2.87); whereas in the low proficiency group, a reverse pattern was observed when the level of cognitive complexity of simpler tasks increased, namely, participants’ mean values on complex and very complex tasks increased with increasing the level of cognitive complexity of the simpler tasks (simple task M = 1.10, complex task M = 1.35, very complex task M = 1.58). Since data gathered from low-proficiency participants were normally distributed, a repeated measures ANOVA was run to examine the difference between their simple, complex, and very complex tasks (Table 7).  
Table 7
Repeated-measures ANOVA for Low Proficiency Group
	Measure:   listening comprehension  

	Source
	Type III Sum of Squares
	Df
	         Mean   Square
	               F
	          Sig.               
	Partial Eta Squared

	Complexity degree
	Sphericity Assumed
	1.763
	2
	     .881
	  3.766
	         .036                
	.212

	
	Greenhouse-Geisser
	1.763 
	 1.413
	   1.247
	3.766
	          .054
	.212

	
	Huynh-Feldt
	1.763
	 1.526
	1.156
	3.766
	         .050
	.212

	
	Lower-bound
	1.763
	1.000
	1.763
	3.766
	         .073
	.212

	Error(complexity degree)
	Sphericity Assumed
	6.554
	28
	.234
	
	
	

	
	Greenhouse-Geisser
	6.554      
	 19.78
	.331
	
	
	

	
	Huynh-Feldt
	6.554
	21.37
	.307
	
	
	

	
	Lower-bound
	6.554
	14.00
	.468
	
	
	



[bookmark: _Hlk167564951]What the outcome of running a repeated-measures ANOVA for the low proficiency group suggests is a p-value higher than .05 which means a statistically non-significant difference between simple, complex, and very complex tasks, (F (1.41, 19.78) =3.76, P ˃.05). The outcome of running a Friedman test for the high-proficiency group was pointed out above. Contrary to what was observed in the low-proficiency group, a statistically significant difference was observed between simple, complex, and very complex tasks in the high-proficiency group.
The statistical significance of differences between simple and complex, simple and very complex, and complex and very complex tasks in the low proficiency group was examined through running a post hoc Bonferroni test (Table 8). What the results of the post hoc test suggest is a p-value higher than .05 which means the difference between simple and complex, simple and very complex, and complex and very complex tasks was not statistically significant (p =. 23, p =. 14, p =. 49, respectively). Whereas, the difference between simple and very complex, and complex and very complex tasks was statistically significant in the high proficiency group as it was displayed by a Wilcoxon signed-rank test above. The beneficial effect of completing simpler tasks in advance of more complex tasks was not observed in the low proficiency group since complex and very complex tasks were not affected significantly positively by increasing cognitive complexity.
	
Table 8

 Pairwise Comparisons of 3 Pairs of Tasks
Measure:   Listening  

	(I) complexity
	(J) complexity
	Mean Difference (I-J)
	Std. Error
	                Sig.a
	95% Confidence Interval for Differencea

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-.253
	.133
	.232
	-.615
	.108

	
	3
	-.485
	.226
	.149
	-1.098
	.128

	2
	1
	.253
	.133
	.232
	-.108
	.615

	
	3
	-.231
	.158
	.499
	-.662
	.199

	3
	1
	.485
	.226
	.149
	-.128
	1.098

	
	2
	.231
	.158
	.499
	-.199
	.662

	Based on estimated marginal means

	a. Adjustment for multiple comparisons: Bonferroni.



Within each group, adding to the cognitive complexity of tasks had not the same impact on all tasks. A significantly negative impact of increased cognitive complexity was observed in high-proficiency participants’ very complex task performance and a higher level of cognitive complexity lowered their mean score on this task. A statistically non-significant positive impact of adding to the cognitive complexity of the simple task was found in the results of complex and very complex tasks in the low proficiency group.  Ergo, the higher level of cognitive complexity was neither profitable nor detrimental to low-proficiency participants but it was detrimental to the mean score of the very complex task carried out by high-proficiency participants. 
Running a Mann-Whitney U test permitted examining the statistically significant impact of proficiency on carrying out simple, complex, and very complex tasks in sequence by two groups (Table 9).                                                                                                                                
	Table 9

Mann-Whitney U Test for High and Low Proficiency Groups

	
	simple task
	complex task
	very complex task

	Mann-Whitney U
	12.500
	7.500
	15.500

	Wilcoxon W
	90.500
	85.500
	93.500

	Z
	-3.939
	-4.144
	-3.765

	Asymp. Sig. (2-tailed)
	.000⁕
	.000⁕
	.000⁕

	Exact Sig. [2*(1-tailed Sig.)]
	.000b
	.000b
	.000b

	Grouping Variable: proficiency levels

	b. Not corrected for ties.



The results of the Mann-Whitney U test in Table 9 bear out that proficiency has a statistically significant impact on comprehending tasks. High-proficiency and low-proficiency participants accomplished all three tasks differently; high-proficiency participants surpassed low-proficiency ones. Differences between these two groups’ simple tasks (t (31) = -3.93, P <.001), their complex tasks (t (31) = - 4.14, P < .001), and their very complex tasks (t (31) = -3.76, P < .001) were statistically significant.
Discussion
[bookmark: _Hlk153746852]This study that addressed the connection among simple, complex, and very complex tasks and the extent to which undergraduate students comprehend listening tasks was founded on the SSARC model. The focus of this study was on both resource-directing, ±spatial reasoning demand, and resource-dispersing dimensions, ± single task. A non-spatial reasoning and single task designated the simple one, a non-spatial reasoning and dual task designated the complex one and a spatial-reasoning and dual task designated a very complex one. Furthermore, this study addressed how listeners’ proficiency impacts the association between listening comprehension performance and differing extents of task complexity. Although Robinson’s (2003) cognition hypothesis supports two distinct results of completing resource-directing complex tasks and resource-dispersing complex ones with considering a positive effect for resource-directing complex tasks, his SSARC model (2010) provides no information on the result of completing complex tasks.
[bookmark: _Hlk152310901][bookmark: _Hlk172409552][bookmark: _Hlk172410247][bookmark: _Hlk172409681]Based on the analysis results of simple, complex, and very complex task performances, complex and very complex tasks did not act the same; complex tasks were neither beneficial nor detrimental but very complex tasks were detrimental to high proficiency participants’ performance. The degree of participants’ listening comprehension did not differ significantly with increasing the degree of task complexity solely on resource-dispersing dimensions as opposed to increasing the degree of task complexity on both resource-directing and dispersing dimensions that led to decreasing listening comprehension. Finding a statistically significant difference between the degree of comprehension of tasks with specific degrees of cognitive complexity supports the connection between cognitive complexity and listening comprehension. On this account, the first hypothesis of this study, that there is no statistically significant difference between high-proficiency participants’ simple, complex, and very complex listening task performances, is rejected. The results of this study and what was displayed by studies of Declerck and Kormos (2012), Sadeghi Ghahdarijani (2012), Zare-ee (2013), Attarzadeh and Farahani (2014), Moattarian et al., (2019), Mohazabieh et al., (2020), Monteiro and Kim (2020), and Mora et al., (2023) are alike since this study like their findings bore out an association between task complexity and learners’ linguistic performance. Unlike this study’s findings, Hyun and Lee’s (2018) research did not indicate an association between task complexity and learners’ linguistic performance. What caused this study’s findings to be different from their findings might be the focus of this study on the simultaneous increase in complexity of resource-directing and dispersing dimensions, the function of varying manipulation of task complexity, or participants’ inherent weakness in spatial reasoning and dealing with dual tasks. 	Comment by lenovo: It is stated without explanation here since the possible reasons for being detrimental have been mentioned below( next page, in the second paragraph). 
Results shown by this study can be traced to numerous elements that caused participants to comprehend simple and complex tasks better than the very complex task and the lack of statistically significant difference between their comprehension of simple and complex tasks. Participants’ complex task performance may be the function of a moderate degree of task complexity; in other words, the complex task was not so complex to lower students’ comprehension. Furthermore, a part of the complex task was repetitive which may contribute to averting a lower degree of comprehension. Perhaps the scaffolding function of the simple task and the function of task repetition prevented worse performance on the complex task. The negative effect of the very complex task on listening comprehension can be the consequence of both participants’ low spatial reasoning intelligence and increasing task complexity on resource-directing in tandem with dispersing dimensions. The function of a higher extent of cognitive complexity in accomplishing a very complex task was more important than the scaffolding function of former simpler tasks and the function of task repetition. The very complex task was too challenging for participants to accomplish better just by task repetition or accomplishing simpler tasks before it. Participants lost the ability to pay attention to taking control of accomplishing a very complex task because that task led to their attention dispersion (Malicka, 2014). Such a result contradicts the CH premise and confirms the LAC premise as participants’ attentional resources were limited which averted better performance on the task that required more attentional resources. This study’s result did not also lend support to the SSARC model’s premise that performing tasks with a smaller degree of complexity can be beneficial for L2 learners’ linguistic performance. 
[bookmark: _Hlk152545885][bookmark: _Hlk153748006]To find the function of proficiency in learners’ comprehension degree of tasks with cognitive complexity diversity, a comparison was made between high and low-proficiency participants’ simple, complex, and very complex task performances; the outcome of this comparison indicated that participants’ comprehension depends on how proficient they are.  High and low-proficiency participants reacted equally just to augmenting the complexity of the simple task and making it complex that they were not impacted by it but they reacted differently to both augmenting the complexity of the complex task and making it very complex and augmenting the complexity of the simple task and making it very complex. Although a very complex task was ineffective in the low-proficiency group’s comprehension, it decreased the high-proficiency group’s comprehension. The beneficial function of task repetition and accomplishing simpler tasks in advance of very complex tasks can be seen in low-proficiency participants’ listening comprehension. Although those two factors were not too beneficial to increase participants’ listening comprehension quality, they averted decreased listening comprehension quality. Ergo, some elements that may not be beneficial for mediating cognitive complexity impact on high-proficiency learners’ listening comprehension performance can be beneficial for low-proficiency learners. Students in the high-proficiency group comprehended simple, complex and very complex tasks to a higher extent as compared to the low-proficiency group. Given these results, the second hypothesis, that there is no statistically significant difference between high and low-proficiency participants’ simple, complex and very complex listening task performances, is rejected.  This result is identical to Declerck and Kormos’s (2012) study which revealed the association between learners’ proficiency level and how they carried out spoken tasks. Moattarian et al.’s (2019) and Sadeghi Ghahdarijani’s (2012) findings and this finding are not identical since they did not find any association between learners’ language proficiency level and their linguistic performance and learning. Such a finding lends support to the cognition hypothesis that considers learners’ language proficiency levels as one of the important factors in their linguistic performance. 	Comment by lenovo: Discussion and conclusion are consistent and they don’t contradict. The results of increasing complexity of simple tasks and increasing complexity of complex tasks are different .
Conclusions and Implications
Two factors that determine the extent of participants’ comprehension of simple, complex, and very complex tasks are the extent of cognitive complexity of tasks that are complexified and participants’ language proficiency level. Augmenting the cognitive complexity of simpler tasks to a specific extent was associated with high-proficiency participants’ worse performance but ineffective in low-proficiency participants’ performance. It indicates that augmenting the cognitive complexity of simple tasks to a higher extent and augmenting the cognitive complexity of complex tasks, making them very complex, can be detrimental or ineffective, depending on task performers’ language proficiency level.  However, the pattern of association between listening comprehension and expanding the cognitive complexity of the simple task to some extent, making it complex, is the same for the low and high-proficiency groups. Neither of the groups was impacted significantly by augmenting the complexity extent of the simple task just on the resource-dispersing dimension. 	Comment by lenovo: conclusion and discussion are consistent and they don’t contradict.
The simple, complex, and very complex listening comprehension task performances of high-proficiency participants surpassed those of low-proficiency participants. To put it another way, Participants’ language proficiency level determines how they complete simple, complex, and very complex tasks.  Learners’ spatial reasoning and accomplishing dual tasks skills are inherent abilities that some learners are weak at and require some germane activities to improve. It seems that learners’ attentional resources are a determinant factor in the extent of their comprehension. When they have to carry out a very complex task, their attentional resources disperse, leading to a decline in performance. It can be concluded that the cognitive complexity demands of tasks cannot be employed as a sole cornerstone for specifying the complexity of tasks. Among the determinant factors are learners’ attentional resources capacity, language proficiency, inherent abilities related to each task, working memory, and information processing abilities. 
The following implications can be noted for this work’s results:
To increase learners’ comprehension of complex listening tasks, the extent of cognitive complexity should be augmented gradually. Task complexity should be increased on one dimension not on two dimensions simultaneously. The very complex spatial reasoning and dual task is harder than the simple non-spatial reasoning and single one and it averts better comprehension. Ergo, learners should not receive very complex tasks immediately after cognitively simpler ones.  Second language teachers should consider the fact that some learners are not inherently good at spatial reasoning, thus they should give those kinds of learners some activities that can be useful for increasing spatial reasoning ability. Learners’ proficiency levels should be taken into account before deciding on augmenting task complexity since their performance on complex tasks is impacted by their proficiency levels. The reality is that speaking ability and listening comprehension ability are inseparable. Improving learners’ comprehension of spatial reasoning tasks can be used as a means to improve their speaking ability to produce accurate, fluent, and complex sentences including spatial concepts.
The following limitations  can be mentioned for this study : 
Participants can be interviewed after completing tasks to clarify strategies that they took advantage of to answer listening comprehension questions. Strategies that were employed by participants of this study to accomplish listening comprehension tasks were not clarified. Therefore, strategies that are appropriate to tasks with cognitive complexity diversity were not specified. Future researchers can specify appropriate strategies for accomplishing cognitively different tasks by conducting retrospective interviews with task performers. This study focused just on female participants and it did not investigate the role of participants’ gender in completing the spatial reasoning and dual task despite the idea that spatial reasoning ability and multitasking may be under the influence of the gender of task performers. It is suggested other studies examine the role of task performers’ gender in accomplishing cognitively different spatial reasoning and dual listening comprehension tasks. Learners’ learning styles as a variable that can influence the quality of participants’ performance on listening comprehension tasks were not investigated to find how the quality of cognitive complexity impact on participants’ performance can be changed by their styles. Future researchers should focus on the effect of task performers’ styles on accomplishing simple, complex, and very complex tasks. 
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