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ABSTRACT

The current study discusses the nature and the main features of formative assessment. It summarizes
the different strategies that teachers use to carry out formative assessment in the educational process.
The study discusses the opportunities of LMS Moodle for implementation of activities that support

formative assessment.
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INTRODUCTION

Learners’ assessment is an integral part of the
educational process. Through the process of
assessment information about the learners’
knowledge and skills is gathered and
interpreted in order to determine the level of
correlation between achieved results and
established standards (1). Objects of
assessment are both the learners’ knowledge
and their skills and competences. Usually the
focus of assessment is summative assessment.
It takes place in specific periods of time (at the
end of the semester, at the end of the school
year), in various forms and its purpose is to
establish the level of knowledge and skills of
learners for the relevant period by placing
relevant grades. Summative assessment is
formal and quantified. The results from it can
be used to assess the effectiveness of learning
programmes and plans, and their future
development.

There is an increasing necessity of evaluation,
which can assist the process of learning;
evaluation that not only quantitatively
measures the achieved results, but also
improves the quality of education itself. That is
why more and more importance is given to
formative assessment. Formative assessment
concerns another aspect of the educational
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process, namely improving the effectiveness of
education. To be effective education should be
changing depending on learners’ needs -
continuously, day to day. Formative
assessment is rather informal in nature.

There are significant number of studies on
effective  implementation of formative
assessment in primary and middle schools. In
higher education the situation is quite different.
There are limited number of examples of
possible application of different activities,
supporting formative assessment.

In the current article a study is made of the
nature of formative assessment and its main
features and various activities for realization
are summarized. The main goal of the current
work is to present activities supporting
formative assessment, which are put into
practice in various disciplines taught in the
Department of Informatics and Mathematics,
through the use of information technologies.

NATURE OF
ASSESSMENT

Formative assessment is an assessment, which
occurs during the process of learning in order
to determine the level of performance
(knowledge and skills) of learners to
established goals and criteria. By formative
assessment information is obtained, which is
used to carry out changes in learning process to
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adapt and improve the effectiveness of
education.

According to Black and Wiliam formative
assessment refers to all those activities
undertaken by teachers, and by their students
in assessing themselves, which provide
information to be used as feedback to modify
the teaching and learning activities in which
they are engaged. Such assessment becomes
‘formative assessment’ when the evidence is
actually used to adapt the teaching work to
meet the needs of the learners (2).

Formative assessment is a part of the
educational process. It occurs during and prior
to the instructions. By formative assessment
teachers can investigate weaknesses and
strengths of learners, what they have learned
and what their gaps are. This way, the learning
activities can change and adjust to learners’
needs to improve education (3). Consequently,
the main purpose of formative assessment is to
improve the learning process, rather than come
up with grades of the learners.

According to Ziad Baroudi formative
assessment consists of activities used by the
teacher to determine the student’s level of
knowledge and understanding for the purpose
of providing the student with feedback and
planning future instruction. The feedback and
future instruction may be concerned with
remediation or the provision of further learning
opportunities (4).

Formative assessment is defined as frequent,
interactive assessments of students’ progress
and understanding to identify learning needs
and adjust teaching appropriately (5).

KEY FEATURES OF FORMATIVE

ASSESSMENT

e Formative assessment is a part of the
educational process. By formative
assessment teachers get information about
the level of assimilation of the learning
content by learners. Teachers interpret this
information and can define the next steps
according to the results achieved so far.
Teachers can estimate the effectiveness of
using learning activities and decide what
actions are needed to assist learners in the
process of achieving set goals.

e Feedback has a very important role in
formative assessment. Through feedback
learners can understand their current
knowledge, become aware of any gaps that
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exist to their desired goals and what to do
to reach their goal (6). Feedback is most
beneficial when it is constructive -
comments on specific errors and
assumption and directions for their
elimination.

e The process of formative assessment
includes the learners themselves. They
are active participants both in terms of
mutual evaluation with other learners and
in terms of their own evaluation. By
formative assessment learners can improve
their own learning — they can find out
about their learning, what they have
learned, what the next step is and how to
reach their goals. As learners participate
actively in the evaluation process and
analyze results, their motivation to learn is
increased (7).

e An important aspect of the implementation
of formative assessment is to set and
share the learning goals (standards)
with learners in advance. They have to
know what the target is and what the
criteria for reaching it are. This assumes
greater interest and engagement of learners
in the educational process. Knowing the
final goal, at any time, they can determine
where they stand using different activities
of formative assessment. Using teachers’
feedback learners can understand where
they need to be, and what they have to do
to reach the target. It is necessary to share
with learners the criteria of assessment —
what and how will be assessed.

MODELS OF
ASSESSMENT

In literature there are two models of formative
assessment (8-9) — planned (formal) and
interactive (informal).

FORMATIVE

Planned formative assessment includes pre-
planned various assessment activities by
teachers to elicit information on what learners
have learned from the previous lecture or
exercise. By planned formative assessment
teachers obtain information from the whole
class on the progress of learning. The collected
information is interpreted according to a pre-
determined set of criteria and a judgment is
made on the achievement levels of the learners.
Based on the interpreted information the
teachers undertake different actions according
to learners’ results to enhance education. This
process ranges over longer period of time — a
day — couple of days — a week.
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Interactive formative assessment takes place
during student-teacher interactions. It is not
planned in advance and occurs during the
educational process. Teachers are not able to
plan in advance, because they cannot predict
what and how learners will do. Interactive
formative assessment can include only
particular learners — as individuals or small
groups of learners at some point in the lecture
or exercise. As a result of this model of
formative assessment the teachers receive
information, usually verbal, analyze it and get
a real idea on the level of learners’ knowledge.
After that they undertake appropriate and
necessary actions to improve learning. This
process ranges over very short period of time —
the feedback should be immediate and aimed
at improving the performance of learners.

Planned formative assessment includes all
learners and their results are recorded. Unlike
planned formative assessment, interactive
formative assessment can involve only certain
learners and their results are not recorded.

FEEDBACK IN
ASSESSMENT
Feedback is very important in the educational
process. Feedback gives an idea to learners
about their gaps in learning, the difference
between the learning goal and their current
level.

FORMATIVE

Theoretically, feedback can be viewed as any
communication between the teacher and the
learner that provides information about the
learner’s performance of an assessed task (10).
By formative assessment teachers and learners
receive direct and immediate feedback.

Feedback can be examined as bilateral — to the
teachers and to the learners. Feedback to the
teachers gives them opportunities to establish
the level of learners’ assimilation of the
learning content and to undertake the necessary
subsequent activities in order to achieve the
learning targets. Feedback to the learners gives
a clear idea of their own work, what they do
well and what they should pay more attention
to in order to improve their results (11).

To be effective feedback should be concrete
and constructive. This means that it should be
entirely relevant to learners’ works, related to
the demonstrated knowledge and skill during
tasks execution. Feedback should be detailed —
it should include an explanation not only why a
given answer is correct or not, but also
comments on strategies for reaching the correct
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solution. Feedback should be well balanced in
terms of positive and negative remarks. An
important thing is to avoid comparisons with
other learners.

Feedback should be timely and contain
recommendations, advice and guidance to
learners regarding to corrections of concrete
assignment and also regarding future work —
what activities should be taken by learners to
enhance their learning process.

If feedback has all these qualities and features,
learners will be able to build their own model
or strategy for learning.

TYPES OF FEEDBACK

Several types of feedback can be differentiated
(9). Feedback can be evaluative or descriptive.
Descriptive feedback is very important because
it enables learners to understand what they
have assimilated of the learning material and
what they have to do to improve their learning.

On the other hand feedback can be individual
(private) or public. Public feedback focuses on
the critical elements and errors that learners
make. It has a preventive effect to preserve
from common mistakes. Private feedback is
specifically directed and concerns skills and
knowledge of particular learner. As a result,
the effect of private feedback is much greater.

Feedback can be classified as oral (verbal) and
written. Oral feedback is immediate. By oral
feedback learners can explain why and how
they came to particular solution and teachers
can help them to correct any eventual errors or
to turn them to the correct strategy. Written
feedback is more detailed and profound.

It is very important how learners use feedback
in their training. On the one hand it may lead
to enhance learning and on the other it can be
stimulus to increase their motivation to learn.

ACTIVITIES (STRATEGIES) THAT
SUPPORT FORMATIVE ASSESSMENT
The literature describes various activities or
strategies that support formative assessment (1,
12):
e Observation

Observation is one of the most common and
long known methods of establishing the level
of assimilation of the learning content.
Teachers collect information based on
learners’ verbal and non-verbal behavior and
communication with them. This information is
analyzed by teachers and they undertake
different activities to correct learners’
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strategies of learning. The evidence from
observation can be recorded in various forms
and serves to monitor learners’ progress over
time.

e Short questions and discussions
Questioning strategy is one of the most
commonly used strategies. Questions should be
designed to reveal the full degree of learners’
understanding and assimilation of the learning
content, their opportunities to reflect on the
study material. It is not enough to ask
questions related to concrete facts and data.
There is a necessity of questions that provoke
deeper thinking. As a result of questioning
strategy the learners are involved in a dialogue
that uncovers and expands learning. The dialog
can generate a discussion. A classroom
discussion on the learning material discovers
mental activity of learners and the depth of
their knowledge. During discussions questions
are open-ended and evoke a profound debate
on topics. Feedback is immediate and it is
difficult to be recorded.

Questioning strategies and discussions require
sufficient time for learners for reflection and
design of responses. A good strategy is the
ability to discuss answers in pairs or in small
groups and then a representative from each
group shares with others their vision or
solution. Frequently used approach is voting
on several answers and justifying the selected
response.

Questions can be asked at the beginning of the
lecture to get information on what learners
have understood from the previous lecture.
Another way is asking questions at the end of
the lecture to establish the level of learners’
assimilation of the taught lesson and their
ability to derive the main idea and concept.
Questions can be included as a part of the
process of teaching — they should be carefully
planned and prepared. Questions can be related
to the establishment of the learners’
understanding about particular concept before
and after the lesson.

Learners’ ability to ask questions about
learning content is very important. This is
another aspect of this formative assessment
strategy and leads to in-depth learning.
e Short tests and quizzes

Short tests and quizzes can be a part of
everyday learning. They can be regarded as
activities that support formative assessment
when  feedback to learners includes
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information on correct answers, on errors and
ways to remediate them.

e Assignments
Assignments cover a wide range of activities
and homework assignments performed by
learners — from exactly defined tasks to tasks
that require more activities — for example —
searching for and investigating of information,
information aggregation and comparison of
different resources. By assignments teachers
can monitor learners’ progress. The assessment
of assignments is a more complicated process
and should be based on preliminary defined
and shared criteria with learners.

e Projects
Individual or group projects are one of the
activities that are increasingly expanding in
modern education. Projects provide
opportunities for learners to work thoroughly
on more complex problems. These activities
continue over a long period of time and during
the length of the project, teachers can observe
learners’ planning, development of ideas, and
their ways of thinking. Feedback can take
place throughout this entire process and can be
given in different ways and forms. Group
projects require team work, communication
between participants and can be used to
develop the abilities of learners to work
together.

e Self and peer assessments
To be able to carry out the strategy of self and
peer assessment it is necessary that teachers
inform learners about the goal of learning
activities. It is important to set pre-defined
assessment criteria and shared them with
learners. Teachers comment on the assessment
that learners have made in terms of their own
work, and in terms of assessing other learners
(their colleagues). By self-assessment learners
become active participants in the educational
process. Peer evaluation enables learners to
look at others’ assignments as sources of
knowledge because they examine and assess
them compared to previously established
criteria.

e Portfolio
Portfolio is a collection of works and
assignments developed by learners. Portfolio
covers various activities for a long period of
time. By portfolio teachers and learners can
monitor the educational process, performance
and achieved results, constantly cooperating
with each other.

It is very important for tracking learners’
progress to record their results during

14 Trakia Journal of Sciences, Vol. 8, No. 3, 2010



education. Teachers and learners can monitor
the progress they have made, starting from the
initial point to final target. Thus, learners’
motivation is increased because they see their
results and how far they are from the learning
goal.

ACTIVITIES (STRATEGIES) THAT
SUPPORT FORMATIVE ASSESSMENT
USING INFORMATION
TECHNOLOGIES

The variety of courses, conducted at the
Department of Informatics and Mathematics
presumes the use of different techniques for
carrying out formative assessment. Based on
the specifics of the course appropriate
techniques are chosen. Some of the courses
allow for traditional activities (in classroom) of
formative assessment. Others allow the use of
information technologies to vary activities.
One possible way is to use Learning
Management  Systems.  Virtual  Trakia
University is built on the basis of LMS
Moodle. The system offers opportunities for
implementation of activities that support
formative assessment.

In the next part of the current article we have
presented some examples of our practice
related to formative assessment.
e Short questions and discussions

The teacher prepares in advance short
guestions on the topic of the lesson in order to
establish the level of learners’ assimilation of
the learning content. Such questions can be
used to check any problems related to lack of
understanding of basic concepts.

This approach is often used in Statistics and
Biostatistics courses. The purpose of these
short questions is to assess students’
understanding of basic concepts. For example
— measures of central tendency to summarize
data (in the area of data analysis). We are
aware of common misconceptions that students
have about the concept for median.

The teacher asks well formulated short
questions in order to establish whether all
learners are aware of the matter. He presents
two identical data sets, each with 9 terms (the
number of terms is exemplary), except one set
is ordered and the other is not. The question is
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whether the two sets have the same median
value. Students think on their own and then
discuss in pairs. The teacher polls the group on
the question. In case of wrong answers the
teacher carries out a discussion. Different
groups are formed, students discuss possible
answers and finally a student from each group
explains why they selected that particular
response. The teacher is able to identify which
students have problems with tasks like that.

A different scenario is asking short questions
immediately after the lecture regarding main
concepts. The teacher asks students to
summarize the main ideas they have taken
away from the lecture.
Through activities such as short questions and
discussions the teacher and the students can
find out the level of understanding of main
concepts. Depending on the results (students’
answers) the teacher can change some of the
activities to include new activities and repeat
others to fill the gaps and clarify controversial
points.

e Practical tasks
We use this activity in our Linear optimization
courses. The teacher gives students practical
task for solving during the exercise. At the
beginning students work alone for the allotted
time and then discuss their responses in pairs
or small groups (3-4). The teacher circulates
among the students listening to their
discussions, asking questions about their work,
and answering questions to clarify the task.
After the allotted time, there is a class
discussion about the problem. After discussing
the issue, the teacher and the students
construct/write an appropriate answer/model of
the task.
Feedback is primarily verbal — comments on
proposed solutions, questions to students why
and how they have come to the answer,
answers to students’ questions. At the end of
the “shared” part of the exercise, the teacher
summarizes and comments on common
mistakes that students make.

e Short tests
Although in most cases tests are used as a
means for summative assessment at the end of
a term or school year, they can also be used for
self-assessment by students after lectures.
Figure 1 shows different short tests for self-
assessment after lectures.
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Fig. 1. Short tests after lectures.

Test questions are about main concepts and
ideas, general terminology, knowledge of
concrete facts, etc. Using the tests, the teacher
and students assess the level of assimilation,
comprehension and understanding of the
learning content. The questions are multiple
choice or open questions — short answer. There
are two possibilities — feedback includes
correct answers or not. In the latter case,
students can repeat the test, because the correct
answers are not given. They can analyze and
revise the mistakes they have made.

Feedback in  computer-based tests s
immediate. Besides seeing whether they
answered correctly or not, it is important for

Comment: |

Grade: 1 1

students to understand why their answer is
wrong. Feedback may include advice on the
way to reach the correct solution. On the other
hand, feedback in cases of correct answers may
contain more detailed information about the
guestions.

The system offers opportunities for comments
on students’ answers by the teacher (Figure 2).
The teacher can review students’ attempts and
comment on specific mistakes, give
recommendations on the way of achieving the
right solution. The students can view teacher’s
comments and correct their learning.

Fig. 2. Window for teacher’s comments and grades.
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Thus, tests not only reveal students’
understanding of the learning material, but also
become a means of enhancing the learning.
Therefore, tests are one of the activities that
support formative assessment.

History of Responses:
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The system tracks the progress of the students.
There are records about every attempt and
every score (Figure 3). The students can
compare their own results both to results
achieved in previous attempts and to other
students’ results.

= Action Response Bpene Yncrt pesynrar Grade
4 Grade ime 09:24:36 on 60310 ] ]
2 Grade name 09:24:40 on BO3M10 1 1
3 Close&Grade name 09:24:46 on 6:03/10 1 1

Fig. 3. History of Responses.

e Assignments

We use these activities in Computer text
processing and presentations courses and in
Information systems and Internet technologies
courses. Assignments are learning activities
where the teacher gives specific tasks to
students — for example, the task requires
searching for information from different
sources and evaluating it; classifying and
comparing the information. Based on gathered
information students draw conclusions on the
problem and present them in the form of
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presentations. The students upload their
fulfilled assignments in any format to the
server (Figure 4). The teacher makes
comments and reviews the students” work. The
comments may include remarks and guidance
to students to improve their work (Figure 5).
Students are allowed to revise their work based
on the teacher’s comments and upload it again.
Feedback is primarily written — comments and
reviews. To allow for a constructive exchange
of opinions between teacher and students they
can use other means of communication
provided by the system Moodle — e-mail, chat,
and forum.
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Fig. 4. Students’ assignments and teacher’s comments.
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Fig. 5. Teacher’s review of student’s work.

e Peer assessment

We use these activities in Computer text
processing and presentations courses. This
activity is an opportunity for comments and
reviews of students on a sample work, which
may be given by teacher or be made by student
from the course. Peer assessment can be done
in a traditional way in classroom through
discussions during the exercise or by using
system Moodle. Moodle offers a module
Workshop for activities like this. The use of
this module presumes more detailed, thorough
and well-founded reviews because they are in
writing and can be commented on by each
student in the group.

Once the task is given (for example — a review
of a sample presentation, which is given by the
teacher) it is necessary to be discussed and
established criteria on which the peer
assessment will be based. Criteria may vary in
the degree of complexity. As a start they may
concern indication of errors and inaccuracies in
the presentation. Subsequently, the criteria
may affect the indication of strengths and
weaknesses of the work and after that they
deepen to give critical comments and
directions for improving work.

The students need to provide reasons for their
comments (Figure 6).

Assessment
Sunday, 6 March 2011, 02:57 AM

Element 1: [KpuTepuid 1. OCHOBHW ENeMEHTW HA NMPE3eHTaLMATAE.

OGpaTHa Bpb3Ka:

Element 2: [Kputeprid 2 CTWN 1 0hoprneHle.

O6paTHa Bpb3Ka:

Element 3: [KpuTepui 3. CEAEDHEHWE HA Npe3eHTaUWATA.

OGpaTHa Bpb3Ka:

Fig. 6. Students’ reviews and comments on a sample presentation.

18 Trakia Journal of Sciences, Vol. 8, No. 3, 2010



KIRYAKOVA G.

The teacher also comments on students’ reviews (Figure 7).

Teacher's Comment: | |

Grade for Student's Assessment | 100 %

By peer assessment activity it is possible to
reveal the level of students’ knowledge, their
ability to give reasons for their opinions based
on knowledge and skills they have and to
identify ways to correct errors.
e Group projects

We use these activities in Communication and
information systems courses. The group
project is related to gathering and presenting
information about particular topic of the
learning content. The students create a Web-
site by the system MediaWiki (Figure 8).
Web-site is the final presentation of the
project. The new versions of Moodle have a
module Moodle Wiki. The intent is to allow

£TPaHNLA Gecepa PEASKTHREHE

3. OCHOBHH NankW W KOMaHOHH lijOHll.

4. ChcTaBAHE W H3NpaWaHe, YeTeHe, OTFOBOP, Npenpallade Ha ckobweHne. PatoTa ¢ npukpenedn gainoee.

HRBWTALKA
= Ha4anHa CTRSHHUR

5. OpraHnznpaHe Ha agpecHaTa KHHra.

= [opTan sa 0fWHOCTTS
= TekyupM ceiuTma

= OCNEAHM MPoMEHIK

= Cnyyaling CTREHWLE
= oMo,

= MapeHua

TERCEHE

OTBapAaHe
T bpceHe

HHCTOYMEHTH
= KSKBD COMM HACAM
= CB bP3aHH MPomeHM
B CIELMANH CTRSHALM
= Bepcua sa nedat
= [0CToAHHS NREnpaTk:

GNU FDL
FREE DOC|
LICENSE

Fig. 7. Teacher’s comments on students’ reviews.

MCTORpKA

PatoTa ¢ Web BasupaHa enekTpoHHa nowya

A % 1. M3nonzeaHe Ha GBATAPCKN CNELHANH3HPAHK CAlTOBE 3a paboTa ¢ eNeKTPOHHA NoWa.
2. Manon3eaHe Ha YYWKOECTPAHHH CEUMANHINPAHN CANTOBE 3a patoTa ¢ eMeKTPOHHA NoWa.

MocnegHa NpomMada Ha cTpaHKuaTS: 1813, 30 cenTemepm 2009,
C b BRHAHMETO & ROCT BIHO NMPK YCNOEKATS Ha GhU Free Documentstion License 1.2,
¥CNOBMA 38 NON3EEHE

for the group projects to become a part of the
system Moodle. Each student in the group
works on separate item of the project and
publishes his results. Other students in the
project can correct, edit and add new
information. The students work together as a
team, add, expand or change the published
content. All these activities include peer
assessment, even if in a less direct way.
Students may consult with the teacher. He
helps and guides them in their work to correct
some inaccuracies. Communication between
them is verbal or written. The system Moodle
provides means for e-mail, chat, forum and
feedback is immediate and in real time.
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Fig. 8. Group project in MediaWiki.
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FUTURE GOALS AND TASKS

The development of the learning management
systems provides various tools for the
implementation of formative assessment.

A portfoliois a new approach in our
educational system. Our main goal is to
implement this activity and use it for formative
assessment. This goal requires realization of
several concrete tasks: investigation of the
essential opportunities and characteristics of
the portfoliosand how this activity could
improve our work. The next step is to
implement the portfolio in our practical work
through installation and setting-up of Moodle
modules, development of specific tasks and
their implementation in the educational
process. After that we can do research and
analyses of how the e-portfolio enhances the
effectiveness of education, how we can assess
formatively and last but not least how students
perceive this new educational approach.

CONCLUSION

The introduction of new information and
communication technologies in education
offers opportunities for diversification of
techniques and activities used by teachers in
the learning process. This inevitably has an
impact on the assessment. Attention is paid to
the implementation of formative assessment to
assist the learning process, to improve the
quality of education and to enhance learners’
motivation. From our practice, we can
conclude that by wusing our learning
management system we have both traditional
means for summative assessment and various
activities that support formative assessment.
As a result of implementation of the activities
that support formative assessment there is
heightened interest and responsibility for the
learning process by learners. This obviously
leads to improvement of the process of
teaching and learning and enhances the overall
quality of education.
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