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ABSTRACT  

It is generally believed that assessment has important impact on instruction and learning (Gibbs, 1999; Scouller, 
1998). The existence of gaps between educational system and the real world of work cause to materialize e-
assessment as an essential component of teaching contexts. In fact, virtual and practical e- assessment provides 
feedbacks for students to meet what they need for regulation of good performance in the authentic environments. 
The expansion of virtual e-assessment is one of the controversial issues among training administrators to generate 

valid and reliable assessments results in higher education contexts by undertaking purposes such as providing a 
basis for evaluating the quality of instructional context and serving feedback loops for learners by associating 
themselves in self-assessment to actualize their desires. In the same line, the present paper has an attempt to 
discuss a conceptual framework for implementation of reliable and valid e-assessment in web-based courses by 
highlighting viewpoints of different scholars with regard to the role of e-assessment as an integral part of teaching 
and learning process. 
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DEFINITION OF E-ASSESSMENT  

Traditionally, e-assessment uses computer and information technology to make the assessment process more efficient by 
automating functions that would otherwise require human assessors. These functions include item construction and 
selection, assessment delivery, item analysis, interpretation, scoring, and score presentation (Baker & O'Neil, 1995). E-
Assessment is one of the domains of e-learning. It refers to assessment which is electronically delivered. The Joint 
Information Systems Committee (JISC, 2006) defines e-assessment as the end-to-end electronic assessment processes 
where Information and Communication Technology (ICT) is used for the presentation of assessment activity, and the 
recording of responses. 

Writing in 1998 and looking to the future of e-assessment, Bennet (1999) describes three generations of e -assessment: 
First Generation tests using designs based closely on existing paper -based tests, Next -Generation tests which would use 
new formats including multimedia, constructed response, automatic item generation and automatic scoring, and 
Generation “R” (Reinvention) tests which would use complex simulations and intelligent tutors.  

More recently, however, e-assessment refers to current efforts within the educational community to take advantage of 
technological advancements. These efforts are motivated by the need to go beyond “fill-in the bubble” tests and move 
forward to authentic assessments of complex skills and knowledge (Pellegrino, Chudowsky, & Glaser, 2001). Vendlinski 
and Stevens (2002) illustrate that technology provides new means to assess learning that will yield rich sources of data. E-
assessment may include pre and post testing, diagnostic analysis, student tracking, rubric use/analysis, the support and 
delivery of authentic assessment through project based learning (e.g. WebQuests, simulations, e-portfolios), artifact 
collection, and data aggregation and analysis (Buzzetto-More, 2006). The “e” in e-assessment involves making choices 
from a wide range of computer and information technologies that can be used as components of assessment 
development, implementation, and delivery. The word “assessment” in e-assessment relates to the purpose and features 
of the assessment. In general, the purpose of assessment can be categorized as formative, diagnostic, or summative. In 
addition, e-assessment must maintain the features of traditional assessment such as validity, reliability, fairness, and 
accessibility (Baker, O'Neil, & Linn, 1993; Shute, 2009). 

ASSOCIATED TERMS TO E-ASSESSMENT 

Computer-based assessment (CBA), computer-assisted assessment (CAA), computer-aided assessment (CAA), 
computer adaptive assessment (CAA), computer adaptive testing (CAT), online assessment, technology-enabled 
assessment, technology-enhanced assessment, technology-embedded assessments, technology-based assessment, 
Internet-based testing, web-based assessment. 

Lambert (2005) mentioned some ways in which online technologies can be used in assessment including: 

• E-submission: assessments such as essays or reports are submitted electronically. Work in electronic format can be 
submitted to plagiarism detection services if required.  

• E-Portfolios: collections of documents can be stored and delivered to viewers by a variety of means. They can often be 
commented on online. Specialist software is sometimes used for this, e.g. Pebble Pad 

• Presentations: student presentations made using a variety of software applications, media and office tools can be shared 
and reviewed by single or multiple viewers.  

• Peer Assessment: The ability to share materials electronically can be used to carry out projects which involve 
assessment by groups of peers.  

• Self-Assessment: tools which aid reflection, audits of skills and online tests can be used to enable student to assess their 
progress.  

• Electronic Voting Systems: used in lecture halls to enable immediate feedback onto the screen. 

REASONS FOR USING E-ASSESSMENT  

Bull & McKenna, (2004) suggest a number of reasons that academics may wish to use Computer Assisted Assessment 
(CAA): 

1. To increase the frequency of assessment, thereby: 

* motivating students to learn,  

* encouraging students to practice skills  

2. To broaden the range of knowledge assessed  

3. To increase feedback to students and lecturers  

4. To extend the range of assessment methods  

5. To increase objectivity and consistency  

6. To decrease marking loads  

7. To aid administrative efficiency  
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QUESTIONS FORMS IN E-ASSESSMENT CONTEXT 

E-assessment methods can provide different question/answer formats to support many types of test. E-assessment 
questions can be formatted in three ways. 

 Closed-ended choice formats: 

-simple binary choices (yes/no, true/false); 

-multiple-choice (choose one correct response); 

-multiple-response (choose all correct responses); 

-numeric entry (enter the correct number); 

-slider (move pointer to the correct value); and 

-hot spot (click on an image to identify a correct response) (Sangi, 2009). 

 Open-ended formats: 

These usually require text-based answers varying from a single word or value to sentences and paragraphs; e.g.,  

-fill in the blank (insert the missing words or values); 

-short answer (free-form text field); and 

-essay answer (long-response text field, likely to require manual grading) (Sangi, 2009). 

 Ordering formats 

The question demands a response involving rank ordering: e.g., 

-drag and drop: place objects into the correct locations; 

-order objects: rank objects according to the given criteria; 

-match item: connect the objects in pairs; and 

-connect the points: create an ordered connection of a set of points (Sangi, 2009). 

TEST FORMATS IN THE E-ASSESSMENT CONTEXT 

 Attitude surveys 

Opinion-related assessment is obtained through attitudinal surveys. Attitudes in this context relate to different aspects of 
learning such as the course and its elements, the learning process, and the discipline. The simple Likert Scale or 
modifications of it are commonly used. Attitudinal surveys take many forms though usually involve a statement requiring a 
scaled agree/disagree response (Baggaley & Belawati, 2007).  

Student Assessment of Learning (SALG)  

It consists of statements about the degree of „gain‟ (on a point scale) which students perceive they have made in aspects 
of the class. Instructors can add, delete, or edit questions. The instrument can be administered electronically with 
summary results made instantly available in statistical and graphic form. Such instruments are powerful tools and can 
easily be customized for efficient formative evaluation during a course or for faculty assessment (Sangi, & Malik, 2007). 

 Conceptual diagnostic tests 

Students are often required to memorize theory, and can easily overlook sub-concepts. A conceptual diagnostic test 
presents items in a multiple-choice or short-answer format designed with common misconceptions in mind. Such tests can 
be applied to assess how well students understand and apply key concepts (Sangi, & Malik, 2007). Immediate feedback 
on the level of class understanding is available. Instructors have reported substantial improvements in class attendance 
and attitude toward the course through the use of such tests (Zeilik, 2007). Self-diagnostic tests can be created, and can 
aid in refining the thought process and overcoming biases. Diagnostic tests can easily be automated in an e-assessment 
mode, and can have a direct impact on the student‟s development (Sangi, & Malik, 2007). 

 Performance assessment  

Performance assessments measure a student‟s ability to use specific knowledge and skills. They usually require the 
student to manipulate available knowledge to solve specific problems or to perform a conceptual analysis of various 
situations. Multiple-choice and fill-in-the-missing items questions can be used (Sangi, & Malik, 2007). Performance tests 
can be useful in disciplines involving scientific problems solving. However, a student‟s analytical growth can be difficult to 
measure accurately, and a more complete picture of student achievement can be achieved when performance 
assessments are used in conjunction with traditional forms of assessment (Sangi, & Malik, 2007). 
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 Rubrics 

Rubrics are tools for evaluating and providing guidance for students‟ writing. Rubrics can be translated to a digital format 
where they may be made available through an intranet or over the internet. Used for scoring, these scores provide 
meaningful assessment information. When connected to a database, they provide educators with data that can be 
aggregated (Buzzetto-More, 2006). Petkov and Petkova (2006) recommend course-embedded assessment as having the 
advantage of ease of implementation, low cost, timeliness, and student acceptance and note that the type of performance 
appraisal supported by rubrics is particularly effective when assessing problem solving, communication and team working 
skills. They explain that rubrics should not be considered checklists but rather criteria and rating scales for evaluation of a 
product or performance. They help to standardize assessment, provide useful data, and articulate goals and objectives to 
learners.  

Petkov and Petkova (2006), who implemented rubrics in introductory IS courses, found that the use of rubrics helped to 
make assessment more uniform, better communicate expectations and performance to students, measure student 
progress over time, and help to lay the foundation for a long-terms assessment program that combines projects and 
portfolios.  

Andrade (2005) claimed that rubrics significantly enhance the learning process by providing both students and instructors 
with a clear understanding of the goals of the writing assignment and the scoring criteria. Stevens and Levi (2004) noted 
that rubrics facilitate timely and meaningful feedback to students. Peat (2006) suggested that, because of their explicitly 
defined criteria, rubrics lead to increased objectivity in the assessment of writing. Thus, different instructors might use a 
common rubric across courses and course sections to ensure consistent measurement of students‟ performance. Rubrics 
used in many subject areas in higher education generally include two elements: (a) a statement of criteria to be evaluated, 
and (b) an appropriate and relevant scoring system (Peat, 2006). Rubrics can be classified as either holistic or analytic 
(Moskal, 2000).Holistic rubrics award a single score based on the student‟s overall performance, whereas analytic rubrics 
give multiple scores along several dimensions. In analytic rubrics, the scores for each dimension can be summed for the 
final grade.  

Rubrics (scoring tools) are a way of describing evaluation criteria (grading standards) based on the student‟s expected 
performance and outcomes. Typically, rubrics are used in grading written assignments or oral presentations, though they 
may be used to score any type of performance (Sangi, & Malik, 2007). Each rubric consists of a set of scoring criteria and 
point values associated with them. In most rubrics, the criteria are grouped into categories so that the instructor and 
student can identify the categories with specific levels of performance. In classroom use, the rubric aims to provide an 
objective external standard against which student performance can be compared. Rubrics sometimes generate conflicting 
scores on a given evaluation criterion, but generally provide an accessible means of communicating and developing 
assessment learning goals (Baggaley, 2009). 

 Portfolios 

Portfolios are a collection of assignments done by the learner and evaluated by the instructor, to demonstrate mastery, 
comprehension, application, and synthesis of concepts. Portfolios can be used to assess learning-outcome achievement 
as well as to diagnose curriculum deficiencies that require improvement (Popper, 2005). Popper explained that portfolios 
should include a variety of samples of student work. According to Chun (2002), a portfolio should require students to 
collect, assemble, and reflect on samples that represent the culmination of their learning.  

Cooper (1999) identified six considerations of the portfolio building process: identification of skill areas, design of 
measurable outcomes, identification of learning strategies, identification of performance indicators, collection of evidence, 
and assessment. Portfolio assessment strategies provide a useful structure for long-duration, in-depth assignments. The 
use of portfolio techniques transfers much of the responsibility for demonstrating concept mastery from the teacher to the 
student. Online methods of e-portfolio development are rapidly emerging (Sangi, & Malik, 2007). Portfolios are an effective 
form of alternative assessment that encourages students and educators to examine skills that may not be otherwise 
accessed using traditional means such as higher order thinking, communications, and collaborative abilities (Buzzetto-
More, 2006; Wright, 2004).  

A portfolio should require students to collect, assemble, and reflect on samples that represent the culmination of their 
learning (Chun, 2002) providing students with a diversity of opportunities to skills and abilities (Martell & Calderon, 2005). 
New High Tech High School in Napa, California involves students in long-term technology dependent portfolio projects 
(Page, 2006) and the business program at Merrimack College, has students engaged in an ongoing portfolio building 
process throughout their time in the program where students revisiting their portfolio will be able to observe their own 
growth (Popper, 2005).  

Online portfolios have a number of advantages over those that are paper based as they support: a greater variety of 
artifacts and allow for greater learner expression; are dynamic and multimedia driven; accessible by a large audience; 
contain meta-documentation; easy to store; and may serve to promote a student academically or professionally (Buzzetto-
More, 2006). 

The collection of artifacts contained within a student learning portfolio can include text based items, graphic or multimedia 
driven elements, websites, and/or other items captured in an electronic format (Lorenzo & Ittelson, 2005a). According to 
Lorenzo and Ittelson (2005b) the skills required in the creation of electronic portfolios helps students learn, understand, 
and implement the information literacy process.  
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AUTHENTIC ASSESSMENT  

The earliest reference to authentic tests is likely that made by Archbald and Newman in 1988, in a book critical of 
standardized testing, that sought to promote assessment centered on meaningful real-world problems or tasks. 
Assessment is authentic when it measures products or performances that “have meaning or value beyond success in 
school” (Newman, Brandt & Wiggins, 1998). In fact, experts suggest that work being assessed should be authentic or 
based on the real world (Wiggins, 1990). Frequently known as project based learning, it is a form of instruction where 
students are immersed in challenging learning situations that are anchored in real world simulations (Page, 2006). 
According to Page, project based learning can support critical thinking, multilayered decision making, goal setting, problem 
solving, and collaboration. As a result, many institutions are anchoring their assessment activities into meaningful 
scenarios so that students are being assessed on their abilities to apply learning into realistic situations. 

According to Newman et., al, (1998) assessments that ask questions and poses problems that have “real world” meaning 
to students meet one criterion for being authentic intellectual work, but there are two others related to disciplined inquiry 
that are unrelated to the realism of the assessment tasks. Wiggins was also an early proponent for the use of the term 
authentic to describe assessment with real-world application (1989). “Authentic refers to the situational or contextual 
realism of the proposed tasks” he has emphasized (Newman, Brandt & Wiggins, 1998). Terwil liger (1998) expressed 
concerns with Wiggins and others use of the term, viewing the label of authentic as a veiled criticism of traditional 
assessment approaches as somehow less authentic or inauthentic. Wiggins position is essentially that traditional 
assessment is not inauthentic, it is simply less direct and, probably, less meaningful to students (1989). Wiggins argues 
that traditional assessment is not faithful to the domains of performances and contexts that are most important for higher 
order thinking and learning (1993). As he used the term, authenticity is akin to fidelity.  

In later work, Wiggins (1990, 1992, 1993) continued to emphasize that tasks should mirror real-world activities and 
elaborated that authentic tests should assess students‟ “habits of mind”. Tasks are not authentic, necessarily, just because 
they are similar to real-world tasks, but they must mirror the complexity, collaboration, and high-level thinking that is 
necessary in the most intellectual of professional problem-solving and decision-making. The assessments act as 
instruction and skill-building opportunities, not merely as tools of evaluation. 

To be authentic, the assessment must be part of a realistic learning context (Gulikers, Bastiaens & Martens, 2005) and 
make sense in the context of student work (Rennert-Ariev, 2005). “Authentic assessments are also contextualized; that is 
rather than assembling disconnected pieces of information, the tasks are set in a meaningful context that provides 
connections between real-world experiences and school-based ideas. These assessments are connected to students‟ 
lives…” 

The use of new technology in assessment issues related to pedagogy, content, and interaction. As these issues are 
addressed, there needs to be a subsequent alteration in the type of assessment used on such courses and the associated 
procedures (Waller, 2002). 

According to Herrington and Herrington (1998) authentic assessment occurs within the context of an authentic activity with 
complex challenges, and centers on an active learner that produces refined results or products, and is associated with 
multiple learning indicators.  

According to Olfos & Zulantay (2007).The authentic assessment not only evaluates the products, but also the processes 
involved. It is a process that monitors the learner‟s progress using a variety of methods, such as observation records, 
interviews, and evidence gathering. It is consistent with Vygotsky‟s dynamic assessment in that it is a mediated process in 
which social interaction stimulates the learning process. It also allows for collaborative learning.  

Authentic assessment of educational achievement directly measures actual performance in the subject area. It was 
developed as a result of criticism of multiple-choice tests, which usually only provide a superficial idea of what a student 
has learned and do not indicate what a student can do with what was acquired (Aiken, 1996). One method to this end, 
according to Wiggins (1998), is the use of rubrics, which are sets of criteria that evaluate performance. Points are 
assigned according to how well each criterion is fulfilled, and are then used to provide the quantitative values. 

THE VALIDITY OF AUTHENTIC ASSESSMENT 

Aiken (1996) plainly indicates the difficulty in establishing the validity and reliability of any authentic assessment. Schurr 
(1999) states that a disadvantage of authentic assessment is the difficulty, maybe even the impossibility, of obtaining 
consistency, objectivity, and/or standardization in its results. In the same vein, Linn, Baker and Dunbar (1991), hold that 
performance-based assessments are valid in terms of consequence, impartiality, transference, content coverage, 
cognitive complexity, significance, judgment, cost, and efficiency; consequently, reliability, understood as the stability of 
the results, is difficult to obtain.  

Linn et al. state that “a greater dependence of critical judgments on the performance of tasks” is inevitable. This is a 
problem for large-scale assessments, but not for the smaller and more specific contexts to be found in superior education 
(Gipps, 1995), or in those cases in which the student is evaluated through class activities, where learning and evaluation 
are essentially one and the same (Reeves & Okey, 1996).  

There are also problems with reliability in standardized tests. Gipps (1995) mentions national tests in the UK with reliability 
rates in posttests that are lower than those obtained in performance tests. Reeves and Okay (1996) state that authentic 
assessment takes place within a real-world context, where generalizations are of little value and, therefore, reproducibility 
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should not be a concern. Young (1995) adds that assessment needs can be perceived in a more functional way, and 
assessments can be validated in terms of their value in the real world rather than for their stability as instruments 
(Herrington and Herrington, 1998). 

AUTHENTIC ASSESSMENT IN WEB  BASED COURSES 

The two most important reasons for using authentic competency-based assessments are (a) their construct validity and (b) 
their impact on student learning, also called consequential validity (Gielen, Dochy, & Dierick, 2003). Construct validity of 
an assessment is related to whether an assessment measures what it is supposed to measure. With respect to 
competency assessment this means that (a) tasks must appropriately reflect the competency that needs to be assessed, 
(b) the content of an assessment involves authentic tasks that represent real-life problems of the knowledge domain 
assessed, and (c) the thinking processes that experts use to solve the problem in real life are also required by the 
assessment task (Gielen et al., 2003). Based on these criteria, authentic competency-based assessments have higher 
construct validity for measuring competencies than so-called objective or traditional tests have. 

Consequential validity describes the intended and unintended effects of assessment on instruction or teaching (Biggs, 
1996) and student learning (Dochy & McDowell, 1998). As stated, Biggs's (1996) theory of constructive alignment stresses 
that effective education requires instruction, learning, and assessment to be compatible. 

If students perceive a mismatch between the messages of the instruction and the assessment, a positive impact on 
student learning is unlikely (Segers, Dierick, & Dochy, 2001). This impact of assessment on instruction and on student 
learning is corroborated by researchers as Frederiksen (1984, "The Real Test Bias"), Prodromou (1995, "Backwash 
Effect"), Gibbs (1992, "Tail Wags the Dog"), and Sambell and McDowell (1998, "Hidden Curriculum"). Fredericksen (1984) 
and Prodromou (1995) implied that tests have a strong influence on what is taught, because teachers teach to the test, 
even though the test might focus on things the teacher does not find most important. 

Some see authentic assessment as a synonym for performance assessment (Hart, 1994; Torrance, 1995a), while others 
argue that authentic assessment puts a special emphasis on the realistic value of the task and the context (Herrington & 
Herrington, 1998). Reeves and Okey (1996) pointed out that the crucial difference between performance assessment and 
authentic assessment is the degree of fidelity of the task and the conditions under which the performance would normally 
occur. Authentic assessment focuses on high fidelity, whereas this is not as important an issue in performance 
assessment. These distinctions between performance and authentic assessment indicate that every authentic assessment 
is performance assessment, but not vice versa (Meyer, 1992). 

Savery and Duffy (1995) defined authenticity of an assessment as the similarity between the cognitive demands-the 
thinking required-of the assessment and the cognitive demands in the criterion situation on which the assessment is 
based. A criterion situation reflects or simulates a real-life situation that could confront students in their internship or future 
professional life. Birenbaum (1996) further specified the competency concept by emphasizing that students need to 
develop not only cognitive competencies such as problem solving and critical thinking, but also meta-cognitive 
competencies such as reflection, and social competencies such as communication and collaboration. 

In light of the constructive alignment theory (Biggs, 1996) authentic assessment should be aligned to authentic instruction 
in order to positively influence student learning. 

Authentic assessment requires students to demonstrate relevant competencies through a significant, meaningful, and 
worthwhile accomplishment (Resnick, 1987; Wiggins, 1993). 

Computing-mediated distance education introduces extraneous factors that could affect the validity of the course 
assessment system. One of these factors is identified as the usability of the web site. Usability deals with how well a 
system satisfies user needs and requirements. It applies to all the aspects of a system with which a user might interact, 
including installation and maintenance procedures (Orde, 2001). Another factor is attitude. Weller (2002) examines 
technical barriers in the assessment process of a web-based course, and points out the tension between individuality and 
robustness in submissions and the detection of plagiarism. Clarke et, al. (2004) state that feedback to students on their 
assignments is an essential activity. They point out that tutorial support must be a crucial part of good distance course, 
where emails should be considered as a non-intrusive means of communication. Orde (2001) offers some suggestions to 
develop online courses, for instance: to consider a description of learners; to provide readily available technical support; to 
eliminate group activities easily done face-to-face; and to record and grad e interactions such as e-mail and group 
discussion contributions. To Orde, the testing portion of Course Info requires that each quiz item be individually entered 
and submitted. If this feature of the software is used, the ID students advise allowing multiple attempts. To Orde, formative 
evaluation is an essential component and necessary to online course development.  

Gatlin and Jacob (2002) discuss advantages of digital portfolios as part of one university‟s authentic pre-service teacher 
assessment. Fenwick and Parsons (1997) assert that effective assessment must be intricately woven throughout the 
teaching-learning process. Collaborative learning activities enable subjects to share their abilities and limitations, providing 
a better quality product than one that is the mere sum of individual contributions. Group interactions, following the 
indications for collaborative work given in a course, facilitate vicarious learning, which is hard for some subjects to 
experience if they do not interact with their peers (Bandura & Walters, 1963; Vygotsky, 1986). 

Tools for objective testing, within virtual learning environments and within dedicated assessment engines (e.g. Question 
Mark Perception) allow teachers to orchestrate frequent assessment testing (e.g. online objective testing) which can be 
used both to offer flexibility in the time and place of assessment and/or to encourage students to spend more „time on task‟ 
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out of class. Time on task has been correlated with enhanced student learning with many studies showing that frequent 
objective testing enhances the performance of students in final exams (e.g. Haigh, 2007). 

Computer-supported assessment also makes it possible to enrich and make assessment tasks more authentic, for 
example, incorporating multimedia presentations and to enable better alignment of tests to student‟s levels of 
understanding (Conole & Warburton, 2005). For instance, as a test of their understanding, students learning a foreign 
language might watch a recorded video of current affairs program and answer objective questions relating to the content 
(Nicol, 2009). Adaptive testing involves modifying the nature of the test based on the responses the student has made to 
earlier tests. Although modifying interactions in this way can be achieved in paper tests this is far more efficient in 
computer-supported environments. Some researchers have also attempted to use computer programs in specific 
disciplinary domains (e.g. mathematics) to automatically generate multiple variations of the same class of problem types 
(Bennett, 1999). 

USE OF E-ASSESSMENT IN FORMATIVE ASSESSMENT 

The nature and significance of formative e –assessment as an assessment has been studied from different standpoints. 
By considering that it is indicated as serial or repeated assessment and as practice assessment, it is relatively used as 
easy way for e-assessment within an educational system because it imposes less of a threat to educational system. Web-
based formative assessment (WBFA) is WBA used by teachers for tracking students‟ progress to inform and adjust the 
educational process and to improve students‟ learning outcomes (Born, 2003). Hanson, Millington and Freewood (2001) 
and Mulligan (1999) noted that computerized tests, when used as objective tests with formative purposes, provide an 
efficient approach to learning since the use of frequent continuous feedback through such formative assessment has a 
positive impact on students‟ work. 

However, many authors question the value of such an approach and argue for a view of formative assessment that places 
much more emphasis on the role of feedback in the learning process (e.g. Maughan, Peet, & Willmott 2001). Online 
formative assessment readily brings to mind the theory of Vygotsky (1986), where he suggests the need to build an 
atmosphere of social constructivism amongst the students and lecturers. The formative e-assessment process is 
supported through synchronous and asynchronous communication tools such as email, bulletin boards, news groups, and 
wikis. These electronic methods allow the students to pursue areas of perceived weakness and to affirm areas of strength 
(Challis, 2005). 

In fact, formative e-assessment potentially has significant effect on learning occurring in higher education. Whitelock 
(2007), for example, argues for formative e-assessment as a means of promoting self-reflection and students taking 
control of their own learning, a view which echoes the ideas of Nichol (2006), who proposes a series of design principles 
for using formative e-assessment to support learner self-regulation. The core of a successful online formative assessment 
is the provision of immediate online feedback to students (Charman, 1999). Typically, this is a personalized feedback 
aimed at addressing the student‟s individual needs. In addition, the online feedback should provide explanations for wrong 
responses to questions or advices on approaching the questions differently. 

The use of technology to support formative assessment has also been strongly indicated by Lauruillard‟s Conversational 
Framework (Laurillard, 2002, 2007). 

USE OF E-ASSESSMENT IN SUMMATIVE ASSESSMENT 

Online summative assessment is categorized as high-stake examinations which takes place at the end of a course of 
study. Online summative examinations enjoy the benefits of an internet-network environment, where student responses to 
questions are automatically uploaded and marked (Aojula et al, 2006). This online approach eliminates the need to safe-
guard printed questions and answers sheets. One of the key benefits of summative e-assessments is the ability to 
automatically mark tests, which can minimize human errors due to fatigue. Amidst the advantages, the summative e-
assessment is perceived to be susceptible to a variety of security issues which challenges the online system. For 
example, to ensure data security, the item bank should be accessed by authorized parties only. Additionally, to ensure 
user security, the assessment should be delivered and taken by the correct student only. Hence, due to the high-stake 
nature of the summative tests it is essential to maintain a high security level. 

The CHARACTERISTIC OF AUTHENTIC ASSESSMENT 

Many authors have provided criteria with which to design and evaluate authentic assessment. For example, Newmann 
and Wehlage (1993), Wiggins (1990, 1993), Reeves (2000), Reeves and Okey (1996) and others have provided 
guidelines or elements that help to explain the nature of authentic assessment. Building on our summary of the essential 
characteristics of authentic assessment (Herrington & Herrington, 1998), the below list attempts to provide a synthesis of 
the recent literature and research while considering assessment context, student factors, task factors and indicators. 
Using these guidelines, assessment is most likely to be authentic if it satisfies the following criteria:  

Context:  

•Requires fidelity of the task to the conditions under which the performance would normally occur (Reeves & Okey, 1996; 

Meyer, 1992; Wiggins, 1993)  

•Requires connectedness and transfer to the world beyond the classroom (Newmann & Wehlage, 1993; Newmann & 
Archbald, 1992)  
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Student factors: 

•Requires problem solving skills and higher order thinking (Reeves, 2000; Newmann & Wehlage, 1993)  

•Requires production of knowledge rather than reproduction (Newmann & Archbald, 1992) •Requires significant student 
time and effort in collaboration with others (Linn, Baker, & Dunbar, 1991) (Reeves, 2000)  

•Is characterized by substantive conversation (Newmann & Wehlage, 1993)  

•Requires students to be effective performers with acquired knowledge, and to craft polished, performances or products 
(Wiggins, 1990, 1993)  

•Promotes depth of knowledge (Newmann & Wehlage, 1993)  

Task factors:  

•Stimulates a wide range of active responses (Reeves, 2000)  

•Involves complex, ill structured challenges that require judgment, multiple steps, and a full array of tasks (Wiggins, 1990, 
1993; Linn, Baker, & Dunbar, 1991; Torrance, 1995b) (Reeves, 2000)  

•Requires the assessment to be seamlessly integrated with the activity (Reeves & Okey, 1996; Young, 1995).  

Indicators  

•Provides multiple indicators of learning (Lajoie, 1991; Linn, Baker, & Dunbar, 1991)  

•Achieves validity and reliability with appropriate criteria for scoring varied products (Wiggins, 1990; Lajoie, 1991; Resnick 
& Resnick, 1992) 

Such guidelines enable teachers to create learning environments using authentic contexts and scenarios that ensure 
assessment truly measures whether students can use their knowledge effectively and realistically, as opposed to the 
reproduction of surface knowledge that is quickly forgotten after an examination or test. 

DISADVANTAGE USE OF AUTHENTIC ASSESSMENT 

Some critics claim authentic assessment fails to remedy the problems of standardized testing. Authentic assessments can 
be as contrived as their traditional counterparts (Terwilliger, 1996, p.6). “There is no absolute distinction between 
performance tests and other classes of tests” (Terwilliger, 1996, p.13). 

Promotion of authentic assessment is primarily based on the failures of standardized tests.  The academic world, however, 
does not unanimously denounce traditional testing. “While traditional exams are imperfect, these tests effectively provide 
information about student standing relative to peers on the domains tested” (Archbald, 1991). Some critics believe 
authentic tests cannot require the same factual knowledge as traditional assessment (Terwilliger, 1996). Authentic 
assessment may claim to address some problems in the current classroom test, but not without presenting its own 
dilemmas. 

A FRAMEWORK FOR THE DEVELOPMENT OF ASSESSMENT IN AN ONLINE 
CONTEXT 

Basically, language tests need to meet three general principles that underlie all good test design: they need to be valid, 
reliable, and practical (Weir, 1993). In a more detailed model for establishing the usefulness of language tests, Bachman & 
Palmer (1996; 2010) consider the following six qualities: (1) reliability , or the consistency of measurement; (2) construct 
validity , or the degree to which scores can be interpreted as indicators of the measured construct, for instance oral 
proficiency in the foreign language; (3) authenticity , or the extent to which a given test task reflects the characteristics of 
real-world tasks; (4) interactiveness, or the extent to which a given test task engages the learner‟s competences and 
strategies; (5) impact , or the effects of the test on individuals, teaching and learning activities, educational systems, and 
society in general; and (6) practicality , or the question whether design, development, and use require more resources 
than are available. 

Computer-supported assessment also makes it possible to enrich and make assessment tasks more authentic, for 
example, incorporating multimedia presentations and to enable better alignment of tests to student‟s levels of 
understanding (Conole and Warburton, 2005). 

The below presented dimensions and criteria, can be used as a framework for the development of a competence 
assessment program in an online context. The suggested dimensions and criteria by Tinoca (2012) cover not only the six 
aspects of construct validity proposed by Messick (1994, 1995), but also the ten quality criteria for competence 
assessment programs suggested by Baartman et al. (2007). 

In fact, the discussed criteria, more than just illustrating the different features of each dimension, allow for the operational 
description of each criterion stage of implementation, and so contribute to the evaluation of the achieved assessment 
strategy quality level. 
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Fig 1: .A conceptual framework for e-assessment suggested by Tinoca (2012). 

The concept of AUTHENTICITYis related to the degree of similarity between the competences being assessed and the 

ones required in real/professional life. Wiggins (1990) suggests that work being assessed should be authentic or based on 
the real world.  

 There are four reference criteria contributing to the degree of assessment authenticity:  

 Similarity – refers to the way in which the assessment strategy is related to the real life context (physical and social), 

meaning that assessment should reflect the competences needed in real/professional life (Baartman et al., 2007, Dierick 
and Dochy, 2001; Gulikers et al., 2004). The physical context refers to the type and number of available digital 
resources, while the social context is supposed to be aligned with the equivalent social processes in a real/professional 
situation.  

 Complexity – refers to the nature of the e-assessment tasks, more specifically, to the cognitive challenges that are 

imposed by its resolution/development, similar to real/professional, daily life challenges often ill -structured and with a 
variety of possible solutions (Gulikers et al., 2004; Herrington & Herrington, 1998).  

 Adequacy – is connected with the need to provide adequate performing conditions (time, digital resources, etc.) for 

the e-assessment tasks, in accordance with their complexity. This often implies the removal of unrealistic restrains 
imposed by formal educational contexts (Gulikers et al., 2004; Herrington& Herrington, 1998). The participants‟ 
responses should explain understandings and conclusions; they should be clear, coherent and provide richness in 
details, qualifications and argument (Maclellan, 2004). 

 Significance – includes the significant value of the e -assessment task for students, instructors and employers 

(Baartman et al., 2007; Gulikers et al., 2004). The connection between the e -assessment tasks and the learning needs 
should be clear and perceived by the students/learners. 

The CONSISTENCY dimension is considered as an answer to the traditional demands for validity and reliability, 

associated with psychometric indicators. It takes into account that the assessment of competences requires the implication 
of a variety of assessment methods, in diverse contexts, by different assessors, as well as the adequacy of the employed 
strategies (Dierick & Dochy, 2001).  

This dimension is comprised by four criteria: 
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 Construction -assessment alignment – refers to the need to provide e-assessment scenarios that are 

representative of the learning situations experienced by the students (Palm, 2008), warranting in this way the agreement 
between the work developed during the instruction and the assessment tasks being used.  

 Multiplicity of indicators – this criterion is related to the need of employing a variety of e-assessment methods, 

contexts, moments, and assessors (Dierick & Dochy, 2001; Herrington & Herrington, 1998) during learning process.  

 Relevant criteria – considers the relevance of the assessment criteria being used for the competences that are being 
assessed (individual or collaborative (Herrington & Herrington, 1998; Pereira, Tinoca, & Oliveira, 2010).  

 Competences-assessment alignment– is related to the need of assuring the coherency between the 

competences that are intended to be developed and the assessment design being used (Palm, 2008; Pereira, Tinoca, & 
Oliveira, 2010). 

TheTRANSPARENCY dimension intends to make the entire competence assessment program visible and 

comprehensible for all participants. For this reason, it is important that the students/learners are able to understand the 
fairness of their assessment, as precisely as their instructors, requiring them to have a complete knowledge of all 
assessment criteria and their relative weights (Tinoca, 2012).  According to Dierick and Dochy (2001), the clarification of 
the assessment criteria coupled with the fact that the students/learners have prior knowledge of the competence 
assessment program has a positive impact on their learning. For this dimension four criteria were considered: 

 Democratization– refers to the availability and possible participation in the definition of the assessment criteria 

(Dierick & Dochy, 2001). Moreover, the students/learners should know, from the onset, what the assessment goals are 
and who their assessors are going to be. This way, they know immediately what is expected from them, and can adjust 
their learning processes accordingly (McConnell, 2006). 

 Engagement– is related to the availability and possible participation in the definition of the learning goals (Maclellan, 

2004b) and performance criteria (Pereira, Tinoca, & Oliveira, 2010). It allows students/learners to participate in the 
definition of their learning environment, further contributing to their active participation, commitment and responsibility 
(Pereira, Tinoca, & Oliveira, 2010). 

 Visibility– refers to the possibility of presenting/sharing their learning processes and/or products with others (peers, 

assessors, instructors, community, etc.) (Gulikers et al., 2004). 

 Impact – is related to the effects that the e-assessment strategies have in the learning process and in the design of the 

educational program (Baartman et al., 2007). According to Brinke (2008) the assessment design must have a positive 
impact in the learning process. 

The PRACTICALITY dimension is related with the feasibility of the assessment strategy. This dimension is particularly 

important when designing a competence assessment program given the complexity of its design. It implies an effective 
management in terms of time and cost/efficiency balance for both assessors and organizations (Brown, 2004). 
Furthermore, it should assure that the students /learners consider the assessment tasks as being doable, relevant and 
contributing to their learning.It is composed of three criteria: 

 Costs– referring to the time costs (for both assessors and students/learners) (Brinke, 2008; Dierick & Dochy, 2001), as 

well as the digital resources or additional investments, particularly training, that may be necessary to implement the 
assessment deign. 

 Efficiency – goes beyond costs, to consider the relationship costs/effects of the e-assessment design for the 

institutions, instructors and learners, particularly considering the expected results.  It should, for example, be translated 
into the choice of certain technological tools aimed at promoting a more efficient assessment (Brown, 2004). 

 Sustainability – is relate d to the need of assuring that it is possible to successfully implement and sustain the 

proposed assessment design, taking into account the learner profiles (level of education, previous training, familiarity 
with the assessment tools, prior knowledge, competences, etc.) and the contextual constraints, both for the 
organizations and for the assessors.  

CONCLUSION 

It can be concluded that, although the importance of e-assessment has been emphasized by the majority of the 
researchers, little has also been written about how to implement virtual and practical e-assessment in educational contexts 
for preparing learners when encountered to real-life situations. In nutshell, designing basic framework for ideally 
implementation and administration of e-assessment system in any platform should be carefully considered from different 
aspects in order to eliminate any potential pitfalls in application of e-assessment as new technology.  
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