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Abstract - This paper is to review of the literature on classroom formative assessment. Several studies show firm evidence that 

innovations designed to strengthen the frequent feedback that students receive about their learning yield substantial learning gains. The 

perceptions of students and their role in self-assessment are considered alongside analysis of' the strategies used by teachers and the 

formative strategies incorporated in such systemic approaches as mastery learning. There follows a more detailed and theoretical analysis 

of the nature of feedback, which provides a basis for a discussion of the development of theoretical models for formative assessment and 

of the prospects for the improvement of practice. 
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1. Introduction 
 

n the recent years developments in Information and 

Communication Technologies (ICT) have led to a 

growth in the range of Internet-tools which can be used 

for learning and research. Some have gained wide scale 

acceptance (for example, the ease with which email has 

been taken up), others seem to find either niche 

applications or are less pervasive than one might have first 

imagined (for example, video conferencing). It provides a 

adequate introduction to learning technologies and their 

role within Higher Education. A more recent report, 

produced by the Association of Learning Technology, 

provides a useful contextualization of learning technology 

and technologies, an overview of the main tools and the 

ways in which they can be used. This study will describe 

the findings of an external evaluation of a project which 

aimed "to disseminate good practice, guidelines and 

models of implementation and evaluation" of one 

particular type of learning technology, namely computer-  

CAA encompasses a range of activities, including the 

delivery, marking and analysis of all or part of the student 

assessment process using standalone or networked 

computers and associated technologies. Previous research 

has shown that there are a range of motivations for 

implementing CAA within a course and it is often a 

combination of factors which result in CAA being used. 

 

2. Literature Review 
 

Today we live in the information age. The most 

important development of the information age is 

Computers. Huge developments in computers and 

computer network systems have given a birth; Internet 

which is the networks of networks. By means of internet 

reaching information has become so easy and cheap. 

Those main features of internet made it so popular. It has 

become main medium of communication, finance and 

education. As the scope of the World Wide Web expands 

to include large number of applications, it seems only 

natural that education becomes one of them. The 

opportunities for education presented by the growth of 

the Web should not be overlooked. The potential 

audience for a lecture has grown from the number of 

people who can fit into a classroom, to the number of 

people with access to Web- enabled computers. The 

ability to offer quality education to vast numbers of 

people is within our reach. 

 

 3. Existing System 
 

The process of learning the skills of computer 

programming involves understanding the basic concepts. 

However, learning these concepts form only a small part of 

the true complexity of solving programming problems. 

Even when solving a simple programming problems will 

I
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cause emergent issues. It is difficult to teach all the logics 

to solve the problems. However, it is impossible to teach 

all the permutations of the instructions and the algorithmic 

structure that helps to solve the complexity problems. 

Hence, the users of programming each construct their own 

body of knowledge and understanding which expands 

when the user encounters and overcomes additional   

problems.  

 

In modern, internet-connected learning environment, the 

process of learning programming  can be neatly described 

by Papert’s constructionism automated assessment and 

self-evaluation, where learning occurs through creatively 

solving problems rather than the transmission and 

reception of knowledge of solving the problems. This 

building of  knowledge  is most reliably achieved when the 

learner is experiencing the process of constructing a 

meaningful product rather than reproducing a rote learned 

series of concepts automated assessment .  

 

To foster these processes, a teaching and  learning strategy 

should allow a student to tackle problems in an 

environment where they can explore and tinker with their 

solutions while receiving real-time guidance. The method 

used to assess a user level of understanding of a topic is 

also an important factor to consider when designing a 

teaching and  learning strategy. We consider two key 

characteristics of programming assessment: authenticity 

and constructive alignment. In order to be authentic, 

assessment of programming ability should allow the user to 

tinker with a solution with the benefit of feedback from the 

compiler or interpreter. This is a far more authentic 

situation than a written test, as a programmer is rarely  

asked to produce a working program on paper. Further, if 

the natural method of learning programming is through a 

constructionist process of experimentation and problem 

solving, then the assessment should also take place in a 

context which allows the same type of experimentation 

during the assessment.  

 

The online learning  and evaluating system presented in 

this paper addresses the approach concerns of both the 

learning environment and assessment of programming. As 

described in the coming sections, the system emulates a  

development environment, allowing the users to engage 

with the programming tasks in a setting comparable to 

real-world programming environment. In addition to the 

built-in compiler and interpreter feedback, the system also 

allows the instructor to devise automated guidance to help 

users  overcome  problems. The exact same system can be 

used for formal assessment, ensuring that the users are 

assessed in a realistic manner that is aligned with their 

learning process. 

4. On-Line Assessment – Design and Tools 
 

One of the most useful components in any course is 

assessment, online or not. The primary objective in 

testing is to determine whether students understand what 

the course has tried to teach them. Assessment is needed 

to provide evidence for evaluating student learning and 

assigning final course grades. Online assessment of 

students is today a reality in all forms of education 

including universities, business and industry training. 

 

5. Structure of the Online Learning Adaptive 

System 
 

We have proposed system and implementing a web 

application for descriptive type answers checking and its 

automatic assessment .Till now the systems are developed 

for the Automatic Evaluation of Single Sentence 

Descriptive Answer but by this application we are trying to 

provide automatic evaluation of multiple sentence 

descriptive answers. To increase the tolerance of the 

system we are going to use the Pattern Matching 

Technique Algorithm. We are building new system in 

which the descriptive examinations are also online.The 

system described in this work is based on the popular 

Moodle open-source learning platform. This platform was 

developed by Dougiamas, who decided to build a free and 

open-source learning and assessment  platform focused on 

constructivist pedagogical principles. Moodle is licensed 

under the GPL   written for the GNU project  this  protects 

the rights of end users to run, study, share  and modify the 

software. This open source principle has fostered a large 

and active development community surrounding the 

Moodle project with  constant active contribution to the 

core code-base and many community developed plug-ins 

that extend the capabilities of the platform in a variety of 

ways. Moodle itself is a PHP-based Course Management 

System (CMS) that can be deployed on a variety of 

operating systems, web servers and database systems. The 

full source code is available for free and is well 

documented which allows for end users to tinker with the 

system . However, easy one-click automated installation 

packages have also been created by companies like 

Bitnami to make deployment exceedingly simple . Moodle 

provides all the core features one would expect from a 

CMS, which includes robust user management, diverse 

content management tools, scheduling tools, a variety of 

assessment tools, messaging, a grade management system, 

integration of plug-ins and support for learning module 

standards like SCORM .This open community has led to 

the development of many useful plug-ins for Moodle, and 

the system described in this paper is based on a Moodle 
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plug-in called the Virtual Programming Lab (VPL) 

developed and maintained by Rodríguez-del-Pino. 

 

5.1  Virtual Programming Lab(VPL) Plug-In 
 

The VPL plug-in is a system designed to present and 

assess programming assignments through the Moodle 

platform. The plug-in consists of three main elements. The 

first is the main plug-in module that runs on the Moodle 

server; the second is an editor component that allows for 

the editing of source code in the browser. Finally, there is 

the jail server that acts as a sandbox environment that 

executes the student’s code. The main plug-in module of 

VPL, which runs on the Moodle server, manages the 

descriptions of the assignments, the marking scripts and 

protocols, the grading process, scheduling settings, access 

restrictions, similarity checks and controls how a student’s 

code will be executed on the jail server. The editor is an 

integral part of the VPL plugin and provides a capable in-

browser editor environment that supports syntax 

highlighting for the various supported languages and 

multiple file support through tabs. The editor allows 

students to edit the assignment source code, provides the 

interface to the development environment to receive 

feedback from compilers or interpreters and allows the 

student to submit assignments for automatic assessment, 

feedback and grading. The final element of the VPL 

system is the jail servers These are the servers that the 

VPL plug-in transmits a student’s code to for execution. 

These servers are where the tool chains for the various 

supported languages are installed. As of the writing of this 

report, VPL can currently execute 27 languages with 

varying levels of support for syntax highlighting, 

debugging and graphical user interfaces. Executing 

student’s code is a risky endeavor for a server as students 

are prone to producing bad code that can inadvertently 

compromise an operating system through memory leaks, 

infinite loops or system calls. Some students are also 

bound to test the limits of an execution environment and 

attempt to execute malicious code on the server. In this 

way, the VPL system can control the maximum allowed 

system resources that a given student program can use and 

protect the jail system from erroneous or malicious code 

during execution. 

 

The VPL system supports using multiple jail servers for a 

single Moodle environment and manages the load 

balancing between these servers when many students are 

using the system simultaneously. When a student submits a 

program for execution it is transmitted to the jail server 

along with the execution scripts created by the instructor. 

These scripts are then used to execute the code using the 

appropriate compiler or interpreter. The output of the 

program, compiler or interpreter is then sent back to the 

student with a standard command-line interface. VPL has 

recently added support for graphical output from programs 

in addition to the command line interface. This is achieved 

by using the VNC remote access software that is built into 

most modern Linux distributions. This interface then 

streams a basic windows environment back to the student’s 

browser allowing them to interact with the graphical 

elements of the environment they are currently engaged 

with. The VPL system also includes a source code 

similarity measurement system which is used to analyses 

the submissions for a given assignment and report back on 

their relative similarities using an easy to navigate interface. 

This tool makes it possible to determine which students 

submitted plagiarized code with a minimal time investment. 

For use of VPL in strict testing environments, the plug-in 

includes the standard Moodle activity security features that 

provide the ability to control access to an activity using a 

password and to limit access by network addresses. This 

allows an instructor to limit access to an activity to a 

specified set of computers, such as those in the lab where 

the assessment is being conducted. VPL can also disable 

the ability to copy and paste text in the editor, which 

ensures that a student was the author of an activity.  

 

5.2 Automated Assessment using VPL 
 

The real power of VPL as a tool for teaching and assessing 

programming assignments is in its automated execution 

and assessment capabilities. VPL runs a student’s code 

using a BASH script to prepare the source files, compile 

the code (or send it to the relevant interpreter) and then 

execute the code. The standard output stream of this 

process is then provided to the student via a console 

window in their browser where a student can interact with 

the running program. When a program is being assessed, a 

different BASH script is used to compile. This assessment 

script will then provide automated input to the program 

and evaluate its behavior for grading purposes. Out of the 

box VPL includes default run, evaluation and debugging 

scripts for all the supported languages. A standard format 

for defining basic evaluation test cases is also provided. 

 

Using the built-in evaluation scripts involves defining a 

series of test cases where the input provided to the program 

is defined along with the expected output that the program 

should print to the standard output stream. Grading 

conditions are provided for each test case. VPL includes a 

C++ grading program which takes in the specified test 

cases and uses them to evaluate a student’s submission and 

automatically grade the submission. While this capability 

provides an easy way to quickly produce automatically 

assessed programming assignments it is very limited. Input 

can only be provided via the standard input stream and the 

output is naively assessed as a single output numeric or 
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direct string comparison. This means that for a student to 

be graded as correct their program’s output must conform 

exactly to the specified solution output with no extra 

spaces or new-line characters. This can often lead to 

confusion: defining the exact form of the required output 

can be challenging, and students will often not understand 

the formatting issues created by spaces and new-line 

characters which are difficult to spot in a text console. 

Unfortunately, the execution script side of VPL is not very 

well documented and the only real source of information 

provided comes in the form of the default run and 

evaluation BASH scripts provided with the VPL source 

code. The first thing the custom evaluation does is load the 

file which contains the flags produced by the validation 

process. If any of the three validation conditions have been 

detected the appropriate message is given to the student 

and they receive a zero grade. Next, the script will run the 

student’s submission. In order to confirm that the random 

data set is indeed random, another phase of validation is 

performed. The data set is recorded to file. The student’s 

submission is run a second time and the new data set is 

compared to first data set. If the data set is truly random 

these arrays’ will be different. If they are not, then it 

indicates that the student has manipulated the contents of 

the dataset. They receive an appropriate error message and 

grade. The script then calculates the model sorting 

signature for the random data set. If the student’s 

submission matches this sorting signature, then they 

receive full marks. If they sorted the algorithm using a 

different algorithm but the array is sorted correctly, they 

will receive half credit. Otherwise they have not met the 

question specifications and will receive a zero grade.  

 

6. Application of Learning System to Goals 
 

 

This section will discuss how the learning system supports 

the pedagogical philosophy described in Section II. The 

first major benefit of the system is that it lives in the cloud 

and is accessible from any decently sized device that can 

run a modern web browser. This means that students have 

access to a code editor and the relevant tool chains from 

any internet connected computer without needing to install 

any specialized software. This has greatly increased the 

access to these technologies, especially for students who 

have limited resources at their disposal. The system was 

built to support a constructionist pedagogical philosophy 

and does so far better than traditional assessment of 

programming. The automated assessment tools can provide 

real-time feedback from the compiler/interpreter and built-

in clues and guidance from the instructor, meaning that 

students can work at their own pace to solve programming 

problems but are given appropriate feedback every step of 

the way. An instructor can write scripts that detect 

common mistakes and provide clues on how to address 

these common errors to the student. In this way, the student 

can work at their own pace and work towards a solution on 

their own terms and when they have solved a problem the 

system will inform them of the fact. This is important 

because often students are not able to identify when a 

problem is adequately solved and by having the system 

automatically inform them they get the satisfaction of 

having solved a problem on their own without having to be 

told days later that they were successful through a 

manually graded assignment. The system also provides an 

appealing alternative to traditional partial credit grading. 

Paper-based assessments are inherently submitted once, 

and the submitted work must be evaluated as is. With the 

system presented here, students can be expected to correct 

small mistakes based on the compiler or instructor 

feedback and produce (and test) a working program. This 

expectation of a working solution fosters learning to 

develop an understanding rather than incentivizing 

memorization to earn partial credit. Note that the system 

does not preclude partial credit: an instructor can build 

assessments that assess levels of completion of a 

programming task, or allow for common mistakes (as in 

the sort example). This flexibility caters for all levels of 

student performance but still ensures that each student is 

producing at least basic complete programs. The 

automation also means that it becomes possible to very 

quickly and consistently assess the level of capability that a 

student has demonstrated through their performance. If 

deemed appropriate, grading schemes can also be adapted 

to include number of incorrect submissions or compilation 

attempts, code efficiency, submission time, and more; the 

combination of the course management system and 

scripting environment is remarkably flexible. The system 

also provides a trove of data about student participation 

and progress, keeping track of almost every action a 

student takes. This data can definitively answer questions 

about student participation and progress which might 

traditionally rely on self-reporting from students. 

 

7.  Conclusion 
 

Day by day technology is enhancing and with 

developments in technology, education system is shifting 

from in class settings to online environment. Assessment 

system cannot stand out of that trend. Assessment must be 

parallel with teaching. Today it is out of debate that 

whether Online assessment should be used. The main issue 

in online assessment is how it can be more effective, valid, 

reliable and secure. Based on the results indicated in 

previous section those conclusions have been reached in 

terms of online assessment. 

1.Students should be familiar with the assessment tool, 

in specific they should be familiar with web browsers. 



IJCSN - International Journal of Computer Science and Network, Volume 8, Issue 2, April 2019           
ISSN (Online) : 2277-5420        
www.IJCSN.org 
Impact Factor: 1.5 

 

136 

 

 
Copyright (c) 2019 International Journal of Computer Science and Network. All Rights Reserved. 

 

2.Students should be trained to prevent problems 

caused by lack of system use. 

3.In general students regard online assessment tool as 

appropriate for assessment. 

4.Students wanted to take the same form of the exam 

for the other courses as well. 

5.In order to prevent problems might be caused an 

electricity cut there should be an UPS (Uninterrupted 

Power Supply) connected to computers used for online 

assessment. 

6.Students should be informed about the security 

features of the system. 

7.The online assessment system should be secure and 

authentic 

8.Server must be powerful enough to support the 

online assessment tool without any problem. 

9.Computers used for online assessment should be 

running properly. 

10.Students regard developed online assessment tool 

as effective and easy to use. 

11.Immediate feedback makes student progress better. 

12.Immediate feedback has a positive impact on 

learning process. 

13.Students should be able to learn in exams as well. 

14.Assessment style should be parallel with the 

teaching style. 

15.In the exam Students should be able to take notes 

16.In the exam students should be able to see their 

initial answers. 

17.Questions should be appeared page by page instead 

of showing all the questions in one page and number 

of questions appeared in a page should be arranged 

easily. 

Students should be able to see (if they want) left time 

for exam. 
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