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Abstract 

E-learning has becoming a popular alternative to traditional classroom teaching. The impact of e-
learning on education has been rising steadily and shifted the learning paradigm towards learner-
centered learning. Assessment is a complex, necessary activity demanding time, effort, resources 
and emotions of all stakeholders. Assessment for learning is absent in e-learning systems. 
Education gives importance to assessment as a process for educational improvement. However, e-
assessment tools place emphasis on assessment as a process to grade learners rather than value on 
its ties with learning. These tools may bring efficiency in marking, administration and feedback, but 
fail to implement these new forms of assessment practices. A true assessment system should 
provide an opportunity to enhance and promote learning. This paper proposes a framework to 
integrate assessment into learning with a goal to improve student‟s achievement and paves the way 
for improvement. 
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1 Introduction 

1.1 E-Learning 

The introduction of multimedia and CD-ROM technology in the nineties paved way to the new 
concept of digital learning materials. The development of World Wide Web revolutionized the 
educational field by opening up the possibility of distance learning and collaborative learning 
through the use of these digital materials which has been a dream of educationalists for years. The 
Web changed the focus of education from Computer Based Learning (CBL) to Web Based 
Learning (WBL). This Web Based Learning (WBL) opened up the opportunity for the globalization 
of education that changes the way Information Communication Technology (ICT) systems are 
perceived and implemented.  

As the functionalities of these systems became a universal issue, they go beyond the boundaries of 
educational institutes. This triggered the need for common standards and demand for development 
of new types of ICT systems. This resulted in the development and deployment of e-learning tools 
such as Learning Management Systems (LMS) in the educational institutions. The objective of 
Learning Management System (LMS) is to provide a simplified learning solution to educational 
institutions. They focus on the training and performance and provide functionalities for the 
management of learning and courses using Web technology.  

1.2 Learning Process 

For many years, traditional education is concentrating on the “transfer of knowledge” from the 
teachers or from the books. In recent years, the focus is towards the learner-centred education that 
involves the principle of “construction of knowledge” (Iahad & Dafoulas,2004). The contents are 
the basic blocks for the knowledge construction; if they are arranged properly into a process; a high 
level of learning is guaranteed. Often the importance of the content sequencing is neglected and 
they are presented in an unstructured way that promotes memorization rather than knowledge 
construction. Learning process is crucial in an e-learning environment, as it arranges a mishmash of 
the contents to the needs of the learner ensuring the delivery of the right contents to the learners at 
the right environment.   

The learning process concentrates on the sequence of learning materials to build a well-structured 
and a well-designed course. A bad design results in an ineffective learning, which means the 
learners take more time to acquire the required skill or do not acquire the intended knowledge. The 
situation becomes more complicated and worse in an e-learning as the materials are meant to be 
standalone. In the online learning, the learning materials act as an instructor and content.  

1.3 Assessment Process 

Assessment is one of the main activities in the educational area and plays a vital role in learning 
and teaching. Miller et al. (Miller et al. 1998) states that some educationalists do not distinguish 
between assessment and evaluation. He defines assessment as means by which students‟ progress 
and achievement are measured, recorded and communicated to students and relevant university 
authorities.  
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Assessment has been neglected in terms of research and funding for many years. The increase in 
classroom sizes and multiple assessments in every semester increased the workload of tutors (Gütl, 
2008). And at the same time, students and their parents expected greater levels of accountability, 
reliability and validity in the assessment. These factors affected the performance of the tutors. 
These issues demand for the improvement in the assessment field in terms of research and fund. 

Assessment offers benefits to both learners and teachers. It measures the learner‟s progress and aids 
the teachers to improve their teaching. Assessment reveals the learners‟ level of understanding the 
subject and improves their learning experiences. It is very important to have an effective 
assessment in the learning process to assess the knowledge level of the learners so that the learners 
can be placed in the right educational level depending on their knowledge. It is one of the main 
driving forces for learning (Zou, 2008) and a good assessment drives a good learning content. If it 
is designed and implemented wisely, it encourages the learners to spend more time on learning 
(Gibbs, 2005); encourages deep learning (Prosser and Triwell, 1999) and quality of engagement 
and learning outcome (Biggs and Simpson, 2003). 

1.4  E-Assessment Process 

The use of technology in learning has brought positive changes in education. The increase in 
implementing technology in learning expedited the need for using technology in assessment (AL-
Smadi and Gütl, 2008). Nihuka (Nihuka and Voogt, 2012) identified the ineffective use of 
technology is one of the problems in higher education. The literature review revealed that the use of 
technology in assessment is very minimal (Sharma et al, 2011; Tenekeci, 2011; Whitworthand 
Wright, 2015). 

E-assessment tools merely provide the basic features like administering tests, automatic grading 
and feedback. These features may improve the quality of valuation. These tools are related to 
specific parts of the assessment cycle or limited to few types of assessment. These systems are not 
designed to overcome any of the above- mentioned problems and have not adequately solved the 
assessment tasks (Al-smadi and Gütl, 2008). They are designed to focus on the student side of the 
assessment including automated marking, feedback. Reeves et al.(Reeves et al., 2005) have stressed 
the importance of the active participation of the teachers in the assessment activities. As stated by 
E-assessment tools offer a high value compared to traditional tests. But they have to go beyond the 
measurements possible with the paper and pencil format.  

These e-assessment tools follow the strategies like true/false questions, lack of formative 
assessment, and lack of transparency in the marking scheme that discourage the learners rather than 
empowering them. These tools fail to provide opportunities for the learners to improve their 
learning and help them to assess their own learning. These tools fail to support the teacher to 
implement changes in assessment practices that have been advocated by the researchers and 
educators. Effective assessment techniques provoke good teaching and learning in an online 
environment. The higher educational institutes are held responsible for the accountability of the 
student‟s learning. The e-assessment tool aids the design of the assessment for accountability 
purposes may not help to achieve learning. The main purpose of the assessment is to enhance 
learning, and to enhance teaching. Hence, the assessment tool should provide an opportunity to 
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apply the techniques of effective assessment strategy rather than following the same outdated 
assessment practices.  

1.5 Need for Integrated Learning and Assessment 

The aim of this research is to develop an integrated framework in which learning and assessment 
are interwoven.  It aims to improve and enhance the performance of students. 

Taking into account Brindley‟s (Brindley, 1998) statement 

“... since there is a direct link between attainment targets, course objectives and learning activities, 
assessment is closely integrated with instruction: what is taught is directly related to what is 
assessed and (in theory at least) what is assessed is, in turn, linked to the outcomes that are 
reported.” 

was one of the key attributes to create the proposed framework. It is essential to consider the 
assessment as a continuous process which would shift the focus of education from assigning grades 
to assessment for and as learning.  

Assessment is also growing in parallel with the learning. It plays a significant role in education. It is 
a complex activity that demands quality time, skills and resources. Current assessment practice in 
the higher educational institute shows the greater amount of concern and disquiet. The educational 
sector underwent major changes due to the introduction of ICT and internet, and changes in the 
educational paradigm. These changes imply the need to change the focus of the assessment. 
Changes include:  

 shift from the measurement of shallow learning to the demonstration of knowledge or deep 
learning 

 change form assessment of learning to assessment for learning and assessment as learning; 
look at assessment as a continuous process of learning 

 timely and quality feedback.  

Education gives importance to the assessment as a process for educational improvement. However, 
e-learning tools place emphasis on the assessment as a process to grade learners rather than value 
on its ties with learning. These tools bring efficiency in marking, administration and feedback, but 
fail to implement these new forms of assessment practices. The contemporary approach towards 
learning and assessment opened up a new vision for learning that emphasizes an environment 
where instruction and assessment are integrated. The assessment is not an end activity that signals 
the completion of the learning process, but a part of learning which enables the successful learning 
by providing a regular feedback to the learners about their progress. It enables the learners to be 
strategic in their learning and helps tutors to revise their learning process according to the learner‟s 
need. Researchers are also emphasizing the importance of assessment embedded within the 
learning. 
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Integration of assessment and learning remains a challenge for most teachers. A first step in the 
desired direction would be to develop a framework that facilitates the integration of learning and 
assessment process. This framework supports to design and develop pedagogically effective 
learning process and assessment process. It bridges the gap between the learning and the 
assessment by integrating them into a single process that enables the learner to acquire long lasting 
skills.  

2 Integrated Learning Assessment Framework (ILAF) 

Regrettably, the current assessment practice skips the educational value by promoting the 
measurement of what is easy rather than what has to be. It is limited to the measurement of a 
product. When the assessment is viewed as an ancillary activity at the end of the learning, it might 
verify whether the learning has taken place or not, but it will never improve learning. Even more 
regrettable is that the assessment focuses on comparison and competition between students. 
Assessment creates anxiety and stress among students about pass or fail. This is not the purpose of 
education and assessment. An assessment should improve performance, not just audit it. To achieve 
this aim, assessment has to be an integral part of learning; not at the end of it. It should be seen as 
an element that closes the learning circle. 

2.1 Architecture of ILAF  

This web based learning system follows three tier architecture as shown in figure 1. It has three 
core components namely client layer, application layer and database layer.  

 

Fig.1. Three Tier Architecture of ILAF Framework 
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The client layer is the user interface layer and runs on user‟s computer. The users of the system 
access the e-learning courses using this front end layer. The teachers develop the course through 
this layer. The application layer is a middle layer between client layer and database layer. It is 
responsible for passing information between client layer and database layer. This layer receives and 
process data from the client side (like username and password) and also stores the necessary data 
(new learning materials, rubrics) into the database. The database layer stores the data. It is the 
backend layer. It maintains the data (user details, learning materials, assessment materials, rubrics, 
feedback etc.,) needed for the web application.  

The proposed framework is developed based on the principle that instructional design must be 
considered by the teachers when designing courses. It places emphasis on the use of technology 
enhanced learning. It supports teachers with facilities to develop their own courses either by 
designing their own resources or by using the developed resources stored in the repository. This 
framework follows an approach of defining learning outcomes, design and development of learning 
process and finally designing and development of assessment process to evaluate whether the 
intended learning has taken place. The learning objectives are transparent to student in order to 
understand what they are trying to achieve at the end of the course. The assessment strategies 
(assessment method, score, rubrics) are also transparent to students so that they can envisage what 
is to be assessed and how is to be assessed. 

2.2 Strategy Adopted for ILAF 

Various stages involved in the proposed strategy for integrating assessment into learning are 
discussed below. 

Stage 1 - Define Learning Outcomes  

Learning outcomes are statements that state what students will be able to know, understand, be able 
to achieve after the completion of a learning activity.  It predicts what students would have learned 
at the end of a learning activity. The learning activity could be a topic, a lesson, a module or the 
entire course. Learning outcomes clearly define on what the teachers want the student to be able to 
do at the end of a learning activity. It influences the way teachers plan their teaching. It forces the 
teacher to choose appropriate teaching methods to achieve the intended learning outcomes. In this 
way, the focus is to improve the student learning. 

Stage 2 – Designing Learning Process 

The next stage is to plan how to accomplish the learning outcomes. It involves planning learning 
content for each learning outcome. Designing learning content that lead the students to attain the 
intended learning outcomes is an important step in course design. The learning content should be 
appropriate guiding the learners to achieve the intended learning outcomes. The learning activities 
must engage the students in their learning. The nature of content varies with the grade level 
(beginner, expert), the type of course, and the  previous knowledge of the learner.  Therefore, 
teacher needs to pay more attention towards the design of the content by considering various factors 
including how learners make sense of the content, how will it help them to acquire the intended 
learning outcomes.   
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Learning can be interesting or boring, easy or difficult depending upon the content and also the way 
they are sequenced. In other words, the irrelevant content and the artificial sequence can make 
learning boring and difficult. The relevant, meaningful, purposeful content that are sequenced in a 
logical way can make the learning interesting and easy.  

Two important aspects in designing learning are presenting learning to the learner and presenting 
them in a particular way. Therefore, teachers need to pay attention to these two aspects. The 
proposed framework emphasizes on following two steps in designing learning process. 

 Step1:  Designing small learning units called learning objects. 

 Step2:    Logical sequence of learning objects into learning process. 

Step1: Design LO 

This framework uses learning objects to develop learning process. Learning objects are 
independent, self-contained units that are basic building blocks to develop modules and courses. 
Learning outcome is specific skills that a learner has to acquire at the end of a study unit.  

A learning object is developed to teach a specific learning outcome. The learning object can be a 
lesson or a topic, but it helps to accomplish a specific learning outcome. In some instances, a single 
learning object is sufficient to accomplish a particular learning outcome. In some situations, more 
than one learning object is needed to achieve a specific learning outcome. Therefore, a learning 
outcome includes one or several learning objects. In this framework, the course is built from 
learning objects. A learning object or a set of learning objects represent a topic. The learning 
outcome is accomplished by mastering the corresponding topic or set of topics. Each learning 
object is neither too big nor too small to explain a topic. It includes different media types such as 
text, video and audio.  

Step 2:  Sequencing Learning Objects 

The order in which the learning objects are sequenced is critical to teach a concept. The learning 
objects are sequenced from easier to difficult, simple to complex concepts. The purpose of 
sequencing the concepts from simple to complex is to help the learners to grasp the simple concept 
thoroughly and then built upon it to master the complex concepts. The learning objects are 
sequenced in a specific order and it is determined by the teacher so as the learner gains the basic 
knowledge first and build new knowledge based on it. In this way, learners are exposed to a 
specific topic after all the prerequisite topics on which it is based had been presented.  

In this example shown in figure 2, learner cannot proceed to LO4 before completing both LO2 and 
LO3. After learners mastered the prerequisite concepts, they are exposed to the higher concepts.  
After completing LO1, LO2, LO3, a learner gains knowledge on Topic. 
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Fig.2. Selection and Sequence of Learning Objects 

Stage 2 - Designing Assessment Process 

Assessment plays an important role for learners in determining what and how learners learn. An 
effective assessment does not measure only the success or failure of the learners. The ultimate 
purpose of the assessment is to improve learning. Assessment process is a flow of assessment 
objects as depicted in figure 3. An assessment process is created in three steps. 

 

Fig.3. Selection and Sequence of Assessment Objects 

Step 1: Create content: Design an independent and small assessment objects. An assessment object 
is a task undertaken by a student to demonstrate his/her skill and knowledge. It can be a written 
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exam, survey, case study or a research. The assessment objects are created using Authoring tool. 
Teachers can also retrieve the existing one from the repository using the Search tool. 

Step 2: Describe: A rubric, assessment method and score are defined for each assessment object.  

Teachers choose an assessment method either formative or summative assessment for each 
assessment object. They allot marks for each assessment ranging between 0% to 100%. All 
summative assessments carry marks whereas formative assessment may or may not have scores. A 
rubric is also developed for each assessment object. 

Step 3: Sequence: These assessment objects are then arranged in an order. The purpose of the 
sequence is explained with an example scenario. 

Scenario: There are three assessment objects that a teacher wants students to undergo after a 
concept. Two of them are formative assessments and one is summative assessment. The assessment 
objects can be sequenced in such a way that students take formative assessments first and then the 
summative assessment. In this way, they can assess on their skill, receive feedbacks from the 
formative assessment and improve the performance when they take the summative assessment. 

Stage 3 – Integration of Learning and Assessment 

The framework is proposed on the belief that the proper and obtrusive way to assess student 
outcomes is to weave the assessment into the learning rather than having it at the end of the course. 
If learning and assessment are two separate processes, then the purpose of assessment is to grade 
the learners. If they are integrated, then it can foster learning. Assessment is a powerful tool and 
should be designed to support learning rather than to hamper it. By integrating assessment process 
in the learning process, teachers not only assess the conceptual knowledge, but also support them to 
demonstrate their skills and knowledge in real contexts. 

In this framework, the learning is fostered by embedding formative assessment in the learning 
process. In this way, ongoing and continuous assessment system helps both teachers and learners. It 
helps teachers to make decisions to enhance the quality of their teaching practice. The teachers 
develop learning activities aimed to support student at understanding a specific concept. In some 
cases, single learning object is sufficient to explain a concept and in some instances, sequence of 
learning objects is needed. The assessment activity follows the concept, not necessarily after each 
concept block. For e.g. LO1 explains a concept, LO2,LO3, LO4 explains a concept.LO5, LO6 
explains a concept.  

An example of a learning process is shown in figure 4. 
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Fig.4. Creation of Learning Concepts 

An example of assessment process is shown in figure 5. 

 

Fig.5. Creation of Assessment Process 

An integrated learning and assessment process is shown in figure 6. The assessment process 
includes aligning assessment with learning outcomes, specifying rubrics and designing both 
formative and summative assessment. 

 

Fig.6. Integrated Process 
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Integrating assessment in the learning process helps teachers to get information about which 
students understand the concept and their ability to demonstrate the concept. They can plot the 
progress of each student in the learning process. The information about the students and their 
learning is available readily, thus teachers can identify the poor performing students and provide 
them more support. The lack of learner progress towards the goal can be identified early and 
appropriate action can be also taken to ensure the success of the student. 

3. Experimental Research 

The purpose of the study is to endeavour to establish the effectiveness of the framework for 
learners and teachers. Hence, the research questions are designed to enquire whether the Integrated 
Learning and Assessment Framework (ILAF) is an effective framework for both students. A 
prototype (Integrated Learning and Assessment Tool) is instantiated based on the framework. The 
effectiveness of the framework is deduced by investigating the effectiveness of the prototype. 

This research focuses on answering the question 

 Does this framework demonstrate a difference in student‟s performance? 

Based on the research aims, this study uses quantitative approaches to conduct the research. The 
quantitative approach is chosen to find out whether the course designed using the Integrated 
Learning Assessment Framework has any positive effect on students‟ performance. 

Due to the ethical reasons, two group pretest-posttest design was adopted. The two group pretest-
posttest design was shown below 

  O1 x O2    

where O1 denotes pre -test, X represents „treatment‟ and O2 denotes observation (dependent 
variable). In this study, the independent variable is the delivery of learning thorough the integration 
of learning and assessment framework and the dependent variable is the performance of the 
learners. Performance of the group in terms of score is measured before the intervention. The group 
is then trained with the new tool. The performance of the group in terms of score is measured after 
the treatment. 

4. Results and Discussion 

To seek answer to this question, a two group experiment (Control and Treatment) was carried out. 
In the “Treatment” condition, participants studied the learning resources using ILAF prototype 
developed for this research. In the “Control” condition, participants followed the learning materials 
in their traditional method. The purpose of the experiment is to compare students‟ performance 
after using the proposed ILAF and their traditional method.  

A Wilcoxon Signed-Rank test was employed to compare pretest and posttest scores of Treatment 
and Control group. The particular test was used because the results are not bounded by sample size. 
As the sample size is small (n<30) in this research, this test is considered to be suitable for data 
analysis. To compare the initial knowledge of both groups Mann-Whitney U test was employed. 
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Considering the smaller sample size and finding out whether or not there is a difference in initial 
knowledge between two different samples, the chosen test is deemed as appropriate one. Table I 
shows the mean scores and standard deviation of the treatment and control group on pre-test and 
post-test. 

Table I: Mean And SD on Pretest & Posttest for Treatment and Control 

Group 

      Group                         Parameters Pre-Test Post-Test 

Treatment Group Mean 28.2                          33.5 
Standard Deviation 5.65 6.98 

Control Group Mean 29.8 30.8 
Standard Deviation 7.23 8.38 

 

Comparing Initial Knowledge 

The box plots in figure 6 shows the distribution of pre-test scores of Control and Treatment group.  
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Fig.7: Box Plots of Pre-test Scores for Control and Treatment Group 

In figure 7, the left box indicates that the pre-test scores of control group were distributed between 
20 and 35. The minimum score is 18 and maximum is 39. The right box shows the pre-test scores 
of treatment group. It reveals that the scores were distributed between 20 and 30. The maximum 
score is 36 and minimum is 22. 

The Man-Whitney U test showed that there is no significant difference in the initial between two 
groups (P= 0.5949). A scatter plot diagram in figure 8 shows the distribution of all individual 
scores of both groups. 
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Fig.8. Scatterplot of Pre-test Scores for Control and Treatment Group 

The figure 8 shows that the scores of both groups were scattered mostly around the same region. 
This indicates that there is no significant difference in the initial knowledge between both groups. 
Also the P value (P= 0.5949) from the Man-Whitney U test confirms the same. 

Comparing Pre-test and Post Test Scores of Treatment Group 

The Wilcoxin Signed Rank test was used to compare pretest and posttest scores.  P value obtained 
from the test is 0.0019. The result indicated that (P < 0.01) there is a significant difference between 
pretest and posttest scores. The posttest scores are higher than the pretest scores. The box plot in 
figure 9 shows the distribution of pretest and posttest scores of the treatment group collectively. 
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Fig.9. Box Plots of Pre-test and Post Test Score for Treatment Group 
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From the plot, it is clear that the posttest performance of the participants is better than pre-test 
performance. The mean of the pretest (pretest mean = 28.2; Posttest mean =33.5) has increased. 
The maximum and minimum scores have also increased considerably. The pretest and posttest 
scores of each individual are shown on figure 10. 

It is evident that all individual has gained more scores than the pretest. The graph shows that nearly 
70% of the participants have significant difference between their scores. Low performing students 
(scores < 25) has performed well and shown improvement in their learning. It is significant to note 
that the post test score for all the students has not fallen below their pre test scores. Every student in 
the treatment group has shown improvement in their performance. 
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Fig.10. Scatterplot of Pre-test and Post Test Score for Treatment Group 

Comparing Pretest and Posttest of Control Group 

The Wilcoxin Signed Rank test was used to compare the pretest and post test scores of control 
group. The P value (P = 0.1479) obtained from the analysis indicates that there is no significant 
difference between the pretest and post test scores. The box plot and scatter gram plot is shown in 
figure 11 and figure 12 respectively. 
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Fig.11. Box Plots of Pre-test and Post Test Score for Control Group 

The box plot graph indicates that there is a small improvement in the overall performance of the 
students. The maximum mark in the posttest is higher than the pretest. At the same time, the 
minimal mark in the post test dropped further.  The scatter gram diagram shows the difference 
between pretest and posttest scores of all individuals in the treatment group. 40% of the students 
secured lesser scores than pretest. Though the remaining 60% of the students got more scores than 
pretest, most of them have shown a small improvement in their performance. 
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Fig.12. Scatterplot of Pre-test and Post Test Score for Control Group 

The result from the Mann-Whitney U test indicated that there is no significant difference in the 
initial knowledge between two groups. Although there was slight difference in mean pre-test scores 
between control group (m= 28.2) and treatment group (m=29.8), the difference was not significant. 
The analysis of quantitative data of the treatment group indicated that the posttest scores are 
significantly higher than the pretest scores. The students showed an improvement in their 
performance and achievement on the post test scores. The results from the control group data 
indicated that there is slight improvement in the overall performance of the students. 40% of the 



Vanitha & Krishnan (2016). Asian Journal of Research in Social Sciences and Humanities, 

Vol. 6, No.11, pp. 839-855. 

854 

 

students have declined in their performance. 60% of the students have shown improvement in their 
performance. But, the difference in the pretest and posttest scores is not significantly different. 

This supports the conclusion that the improvement in the performance resulted from the use ILAF 
prototype. In fact, larger score improvements were found in the students who scored lower scores in 
the pre-test. This suggests that the proposed ILAF model may benefit many learners especially the 
low performers. 

5 Conclusion 

This study aimed to gain a better understanding the association between learning and assessment 
and its effect on the performance of the students. Through this approach we developed a framework 
aligning learning objectives, learning and assessment. A prototype was developed based on the 
framework and tested on 25 post graduate students. The effectiveness of the proposed approach was 
evaluated through experimental procedure. The outcome of this study provides a roadmap for e-
learning system users and teachers on integrating assessment into learning. Designing learning, 
assessment and integration of them are all critical to improve and enhance the performance of 
students.  
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