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Abstract. Most foreign students studying abroad lack of academic listening 
ability which is considered to be very important for their academic life. Among 
the four language activities (Reading, Listening, Speaking and Writing), the lis-
tening comprehension ability is perceived as the most difficult to improve. 
Therefore, the purpose of this research is to support the training of academic  
listening ability for the students pursuing their academic success in a foreign 
educational institute. Firstly, this research identifies and organizes listening 
strategies proved to be effective in academic listening through past researches 
and modulates them as sequential learning processes referred as strategy mod-
els. And then based on the various strategy models, the components of support-
ing functions serving as strategy objects are to be designed and developed. By 
putting various strategy objects together, the learners are able to build up per-
sonal learning environments (Strategy Object Mashups) based on their characte-
ristics and conditions. At the same time, a feedback agent is to be implemented 
for recommending proper object mashups to the learners according to their 
learning situations. 
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1 Introduction 

Foreign students are faced with many challenges when pursuing academic success 
abroad, even after passing the language test required by their targeted educational 
institutes. Among the other language skills (Reading, Writing and Speaking), academ-
ic listening tasks pose serious challenges to F/SL (Foreign, Second Language) learn-
ers. Even for students with high level of proficiency and being comfortable with  
everyday listening and conversation, listening tasks encountered in academia still 
seem formidable [1]. Academic listening is complex, multi-faceted process which 
places enormous skill demands on the listener [2]. Since researches have shown that 
effective academic listening comprehension skills are essential for the students  
to achieve academic success [3-5], studies focusing on this subject are actively  
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conducted worldwide. Among those, listening strategy is an important subject, which 
is playing an important part in improving academic listening skills [10]. However, 
students studying abroad often are faced with the difficulty of applying appropriate 
listening strategies for practicing their listening skills, for they study alone and lack 
necessary guidance from the experts. In order to address this problem, we intend to 
develop a learning environment which enables learners to practice their listening 
ability under the adaptive supporting functions according to their characteristics and 
learning situations. Moreover, by attaching semantic meanings (listening strategies) to 
the different functions used by each individual, we expect not only the awareness of 
strategy application to be strengthened but also the perceivable comparisons of differ-
ent function use among the learners to take place, which leads to the possibility for 
improvement on learning skills. Therefore, unlike previous researches which provide 
fixed identical functions to the learners, we entitle the learners with the flexibility to 
build up their distinctive learning environment by putting together functional units 
provided, along with the self-adjustment supported by peer-reviews and system rec-
ommendation. To discuss this approach in details, the following sections are arranged 
like this: we firstly talk about the concept of listening strategy and the difficulties 
existing among F/SL learners trying to apply proper listening strategies into their 
practices, and then identify the limitations in recent CALL systems and the detailed 
purposes of this research, and finally we introduce our research method called strate-
gy object mashups approach and describe our expectations in the end.  

2 Listening Strategy 

In cognitive psychology, the term ‘strategy’ is linked to the conceptual framework of 
human learning and memory and refers to mental steps or operations carried out to 
accomplish cognitive tasks. As a result, listening strategies are mental mechanisms 
carried out by second language learners to achieve reasonable comprehension when 
processing information contained in a large input of utterance, because they have to 
work under the constraints of an overloaded working memory, and a lack of linguis-
tic, sociolinguistic and content knowledge [6-8]. O’Mally and Charmot (1985)  
categorized listening strategy into three classifications as shown in Figure 1: Meta-
cognitive strategy, Cognitive strategy and Social strategy [9]. Generally speaking, 
cognitive strategies are fundamental operations taken by the learners directly on their 
learning subject to obtain knowledge. A learner who successfully inferred the mean-
ing of an unfamiliar word during listening would be putting a cognitive strategy into 
operation. Metacognitive strategies are concerned with how to learn or with learning 
to learn, involving with planning, monitoring and self-evaluation combined with the 
learning process. The learners who take note to track their level of comprehension 
during listening, for example, are adopting a metacognitive strategy. Social strategies 
are social behaviors learners conduct when communicating with others, and examples 
include asking skilled ones for advises, to compare notes and etc. 
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Fig. 1. Listening Strategy 

Evidence from various studies revealed that L2 learners, regardless of skilled or 
unskilled, were all applying some listening strategies, consciously or unconsciously. 
The only difference lies in what they are using and the way of using them. Learners 
with higher listening ability tend to choose listening strategies more adaptive to their 
learning situations and put the chosen strategies into practice more effectively than 
the unskilled ones. Moreover, since what learners know about their learning can di-
rectly influence the process and even the outcome of it [10], it has been proved more 
than once the importance of improving learners’ awareness of listening strategy 
through various experiments of related researches [11-12]. Goh (2008) stressed in her 
findings that learners need to be aware of how their listening comprehension is af-
fected by their choice of listening strategies to develop flexibility in the use of listen-
ing strategies as well as find suitable ways for systematic practice, ultimately be able 
to obtain listening skills required by a successful academic life. 

3 Difficulties in Applying Listening Strategies in Academia 

Although researchers in the field of linguistics have repeatedly proven the effective-
ness of consciously adopting adaptive strategies in listening practice through various 
methodologies, there are several difficulties for foreign students to successfully utilize 
proper listening strategies in most of the cases. Firstly, it is difficult to consciously put 
listening strategies into operation. Indeed, there are efforts having been put into teach-
ing the techniques to insinuate the application of listening strategies [13], and the 
results of which were mostly positive. However, in academic life where foreign stu-
dents often are pressed by hard schedule and mostly failed to attend such classes, self-
directed learning is the main approach for practicing academic listening ability. As a 
result, they tend to resort to their inefficient accustomed way of practicing without 
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being aware of what strategies they are using and how these strategies affect their 
learning. Secondly, it is difficult to flexibly adopt adaptive listening strategies. Fac-
tors including personal traits, motivational level and cognitive style may influence the 
strategy choice [14]. Because of their lacking of strategy knowledge and guidance of 
strategy application, it is difficult to come up with an adaptive combination of listen-
ing strategies which suits the learners’ characteristics and their learning goals. Third-
ly, it is difficult to put social strategies into practice. As for self-directed learning is 
the mainstream among foreign students to build up the necessary skills of the targeted 
language, it is considered inconvenient for them to get involved actively in communi-
cation or cooperation with like-minded people to ask help, exchange ideas and get 
advices. This leads to the missing of learning chances and sharing of knowledge. 

4 Limitations in Current CALLs and Research Purposes 

While researchers of the educational linguistics are focusing on the pedagogy for 
improving language skills, there are also attentions being drawn in the development of 
CALL system. The original definition of CALL are covering a wide range of comput-
er systems as long as involved with the keywords ‘computer’ and ‘language learning’. 
Since the focus of this research is to help learners cultivate necessary academic listen-
ing skills through self-directed learning. We narrowed the definition of CALL to 
mean self-guided learning support system which the learners work through at their 
own pace in a self-directed way. Back in the late 80’s, and early 90’s, with the fast 
development of information technologies and the prevailing use of computer, CALL 
was breaking ground in the new technology frontier and began to draw attentions. Up 
to now, numerous CALL systems have been developed to meet different require-
ments, most of those are working as an additional supplementary to actual teaching 
courses known as blended learning [15]. Therefore, most of these systems are not 
designed for self-directed learning and proved performing better only combined with 
the involvement of the instructors. Among those CALLs appropriate to be used in a 
self-directed way, though only a few of which are for training listening skills [16], 
there are some limitations. First of all, they failed to improve learners’ metacognitive 
awareness of learning strategies. The current CALLs mainly focus on providing the 
users with a set of pre-designed functions without making the users aware of the ac-
cording strategy applications which are meant to help them perform better. Secondly, 
they failed to offer adaptive supporting functions for different learners. Recently, 
there are some adaptations being considered in terms of providing diverse training 
materials [17], however, learners are not in the position of choosing or adjusting sys-
tem functions to meet their learning goals. Thirdly, they are not providing enough 
support to integrate social strategies, which causes the lack of communication among 
learners. Although there are CALLs enabling limited sharing and peer-reviews on 
learning outcomes [18], the learning skills of each learner and the strategy application 
are difficult to represent in a recognizable way. Considering these limitations existing 
in current CALL systems, and in order to address the difficulties encountered by for-
eign students in an attempt to improve their academic listening ability, this research 
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aims to design and develop a self-directed and community-based learning environ-
ment with the main purposes of: making learners aware of strategy application, help-
ing them build up adaptive learning environments, and enabling them to communicate 
on not only leaning resources and knowledge but also learning strategies and tech-
niques. We expect the learners to learn and improve their learning skills through: the 
strengthened awareness of their strategy application; the process of building up their 
adaptive learning environments which are constantly adjusted by themselves from 
peer-reviews and system recommendation; and the awareness of the connections  
between their learning activities and the according listening strategy. 

5 Strategy Object Mashups Approach 

Before getting into details of this approach, we need to understand the concept of 
comprehension tactics (which is referred as tactics in this paper) brought up by Goh 
(1998) [10]. She defined tactics as individual mental techniques through which a gen-
eral strategy is operationalized. Goh also identified that the tactics used for the same 
strategies vary from learner to learner, and skilled learners demonstrated better on 
strategy choices and the combination of appropriate tactics. For example, a learner 
successfully inferred the meaning of an unfamiliar word by the hints received from 
earlier utterance; on the contrary, another learner inferred by referring to his own 
world knowledge combined with the current context. The fact is that they are adopt-
ing the same cognitive strategy called inference but through different tactics. The 
reasons for this difference, Goh indicated, may exist in the learners’ differences in 
listening ability or whether being aware of strategy use, which we think could open up 
the possibility for interactions and communications on learning skills among learners 
of different level by comparing tactics use with each other. Since one of the purpose 
of this research is to improve the awareness of strategy application, the tactics through 
which strategies are being conducted by the learners indirectly, become a very impor-
tant issue. As the tactics are in fact metal techniques taken by the learners when trying 
to extract meaning from an utterance, the learners are considered to be under great 
cognitive overload. In order to address this problem, this research will externalize the 
common tactics in the form of computer-assisted functions while building connec-
tions with the corresponding listening strategies, expecting not only the cognitive 
overload to be alleviated but also, the awareness of strategy adoption to be streng-
thened. In addition, we also expect the tactics adopted by each learner will be recog-
nizable so that the communications on learning techniques can also take place. 

This research firstly organizes related strategies revealed in the past researches po-
sitively applicable for cultivating academic listening ability and then, based on which, 
design and develop a learning environment providing adaptive supporting functions to 
different learners based on their features and learning situations. Figure 2 describes 
the concept of this approach. After identifying the related listening strategies, the 
tactics commonly adopted to operate those strategies will also be sought and orga-
nized to systematize respective learning strategy models. And then, the identified 
models will be visualized in term of various functional units as strategy objects in the 
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system, from which the learners can choose to construct their personal assembly of 
the functional units as strategy object mashups. Finally, we will also construct a 
communication platform to not only support the communication activities on learning 
knowledge and resources, but also on strategy object mashups which we would like to 
consider as a sort of communication on learning techniques. At the same time, an 
agent collecting and analyzing all mashups created by everyone will be developed to 
recommend the learners with more appropriate strategy objects for adjustment accord-
ing to their features and learning situations. The following sections will explain this 
approach in details. 

 

 

Fig. 2. The Concept of Strategy Object Mashups Approach 

5.1 Learning Strategy Model and Strategy Object 

The existing listening strategies are too abstract to be represented on a computer 
screen. However, the comprehension tactics serving as media to the according strate-
gies, on the other hand, are understandable mental behaviors possible to be visualized 
as operable computer functions. For this reason, we firstly will identify and organize 
comprehension tactics proved to be effective in academic listening, and then modulate 
these tactics as sequential learning processes. Meanwhile, these tactics are corres-
ponded to the according listening strategies in an ontological manner under the classi-
fications of meta-cognitive, cognitive and social strategies defined by O’Mally (1985) 
[9]. The strategy models are expected not only to be able to represent the learning 
processes of different learners using distinctive tactics under the same learning strate-
gy, but also to be presented as the model of the intellectual activities with the applica-
ble description for designing purpose. Secondly, based on various strategy models, the 
components of supporting functions serving as strategy objects will be designed and 
developed. Figure 3 depicts the concept of strategy object and how it relates to the strat-
egy models. In this figure, there is a typical cognitive strategy called inference.  
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Three comprehension tactics, for example are identified to operate this strategy: infe-
rence from related background knowledge, inference from other people’s comments 
(this tactic also relates to the social strategy of cooperation), and inference from the 
related pictures. When trying to functionalize these tactics, it is possible to develop 
functional units such as: display comments of others, display background knowledge, 
display pictures and input keywords. These functional units are referred as the strategy 
objects from this research point of view. 
 

 

Fig. 3. Concept of Strategy Object 

5.2 Construction for Adaptive Learning Environment through Building up 
Strategy Object Mashups 

Unlike the existing CALL system providing only determined supporting functions, 
this system is expected to provide the learners with different listening ability and per-
sonal traits with adaptive training environment by enabling them to select and assem-
bly strategy objects to compose their personal supporting functions as the process of 
building up strategy object mashups. As described in Figure 4, the strategy objects 
illustrated in Figure 3 are for choosing by self-directed learners. Supposedly one of 
the learners in the graph picked the objects of display comments of other people, dis-
play background knowledge and input keywords, the chosen three objects are work-
ing together as object mashups to support his learning activity. In this way, by tracing 
the comprehension tactics related with the chosen objects, a new tactic (inference 
from related background knowledge and comments of others and input keywords) is 
generated and so does its relationship with the corresponding strategies, which com-
bined with the learner’s features and learning situation will be analysed and stored by 
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the system as a latest addition to strategy models, aiming to recommend proper strat-
egy objects to learners for adjustment of their strategy mashups. During the process of 
building up personal strategy mashup, we expect them to improve their listening  
skills by practicing with adaptive supporting functions, while reminding them of  
what strategies and tactics are being used to improve their awareness of strategy  
application. 
 

 

Fig. 4. Concept of Strategy Object Mashups 

5.3 Social Strategy Platform and Feedback Agent 

Since social strategy is playing an important role in improving academic listening 
ability, it is necessary for this research to combine a communication platform properly 
with the self-directed learning environment we intend to develop. On this platform, 
not only the knowledge and learning resources will be shared, but also the strategy 
object mashups created by each individual. Along with the comparison with the ma-
shups of other learners, the self-adjustment of one’s mashups becomes possible and 
the awareness of using related tactics and listening strategies is expected to be streng-
thened.  

In order to support one’s self-directed learning, providing feedbacks on one’s 
learning process also seems to be desired. A feedback agent, as another aspect of this 
research, will be used to recommend proper object mashups to learners based on the 
analysis of their choice of the strategy objects combined with their learning situation.  
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Fig. 5. Social Strategy Platform 

 

Fig. 6. Mechanism of the Feedback Agent 

The Figure 6 describes the mechanism of the feedback agent. Firstly, it analyzes the 
current object mashup by referring to the corresponding strategy model and then maps 
the mashup to a proper position in the axis of object, tactic and strategy. After this, the 
agent provides several candidates of strategy mashups by following the roles of simi-
lar/same strategy, similar/same tactics, and similar objects compared with the current 
mashup. The next stage is to filter the candidates of recommended mashups for  
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personalization by evaluating learner’s performance on each selected object (such as 
counting the number of written keywords) to decide which object suits the learner 
better and which not, along with the comparison with the mashups adopted by the 
other learners of similar level and their performance on the chosen object. Finally the 
feedback agent will provide the learners with the best choices of mashups for their 
self-adjustment. In this way, we believe that, on the system, the learners will be able 
to adjust their object mashups through system recommendation and comparison with 
the others, as a result gradually build up their learning skills in the process 

5.4 Multi-layer Model 

Figure 7 summarizes what has been discussed so far as the model of this research. It 
shows a multi-layer model which possesses of four layers. The object layer is where 
the system presents all the strategy objects for the learners to choose and assemble. 
Also, the detailed description of each object will also be provided to the learners to 
help them make reasonable choices. The learners choose their wanted objects and the 
system assembles the selected ones into strategy object mashups on the upper layer 
where, basically, the learners conduct their listening practice supported by their object 
mashups while referring to the mashups of others if necessary. The tactic layer is 
where to generate new tactics based on the learners’ object mashups, by putting to-
gether the tactics originated from the selected objects. And accordingly, the listening 
strategy related to the newly created tactics can be found on the strategy layer. The 
upper two layers are meant to attach semantic meanings to the functional units (object 
mashups) being used by the learners, with the purpose of improving their awareness 
of what listening strategies and tactics are being used and how they affect their learn-
ing in order to improve their listening skills. The connections between layers are to be 
stored and analyzed by the feedback agent for the proper recommendation of the ob-
ject mashups for the learner. Therefore, by using the proposed system, the learners  
 

 

Fig. 7. Multi-layer Model 
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would be able to assemble their personal object mashups by putting together proper 
objects, to refer to others’ object mashups for possible adjustment of their own, and to 
take into account of system’s recommendation of new object mashups which could be 
more effective. We hope during the process of building up their personal object ma-
shups while being made aware of the corresponding strategy and tactic use, the learn-
ers could learn and improve effective learning skills along the way. 

6 Conclusion and Future Work 

This paper has proposed a learning environment where the learners not only are able 
to construct adaptive supporting functions by putting together wanted strategy objects, 
but also to be aware of the corresponding comprehension tactics and listening strate-
gies they are adopting and how are they affecting their learning with the purpose of 
improving their listening skills. Moreover, on the proposed platform, the learners are 
expected to learn through building up object mashups which can be flexibly adjusted 
by the comparisons with that of others’ and the recommendation from the system. We 
believe this research might open the possibility of providing an adaptive learning 
environment to diverse learners and a more recognizable format for reference and 
communication on learning skills in a virtual place. 

In the near future, we firstly will identify several useful listening comprehension 
tactics from related researches and start constructing a few strategy models. Based on 
these models, the according strategy objects will be designed and developed, so as the 
mashups environment as web services using Microsoft ASP.NET MVC. After finish-
ing the pilot system, an evaluation will be conducted to firstly make sure whether the 
learning effectiveness can be improved through building up object mashups, and se-
condly whether the adjustment of mashups useful from peer comparisons and system 
recommendation. 
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