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Abstract 
Measures geared toward the attainment of an educational final product/course that is 
endowed with desired attributes are worthwhile. Such product/course thus, is capable of 
meeting its target, overcoming wastages in terms of cost, time, energy and unanticipated 
consequences associated with full implementation without pilot application. This, this 
paper achieves by examining the true representation of formative evaluation, by looking at 
the perspectives of proponents of the concept including its usefulness, basic and 
fundamental principles, and focused essentially on a portfolio to illustrate the 
application of the guiding principles. 

Introduction 
The determination of the workability, effectiveness and efficiency of any product/course at its developmental 

stage is aimed at: ensuing that a holistic product/course is achieved. Holistic in terms of the thoroughness as a purpose 
deriven product/course. Any product/course that is deficient in the required attributes is bound (o be 
counter-productive. Hence, the cost, time, energy and entrepreneurship involved cannot be said to be guaranteed 
and justified. 

The Nigerian education system is awash with various products/course ranging form human to non-human. 
The advocacy for a qualitative workforce-human factor is a sure fulcrum in which the educational standard of any 
nation rests. The clamour for our education system to turn out the desired products in all tiers of our education, 
primary, secondary and tertiary corroborates the policy of quality assurance. However, non-human resources; 
instructional designs, educational products/courses, text and non text materials, research questionnaires and 
other instructional materials, deserve to be pilot-tested before their final application in order to determine their 
veracity. The focus of this testing stage is on the collection and use of diagnostic information to improve teaching 
and learning. Also, its aim is to identify areas where there is room for improvement, rather; than to justify what has 
been done or to advertise achievements (Forsythe, Jollife and Steven 1995). 

Formative Evaluation in Proponents View 
Many definitions exist on the concept of formative evaluation. However, despite the varied opinions, a 

central and common intent is implicated, that is the quest to attain a high quality instruction or quality product 
(Alkin & Baker, 1973; Komoski, 1974, and Kandaswamy, Stolovitch & Thiagarajan, 1976). 

Formative evaluation as it blends with this project, is a diagnostic process by which, in one's role as a 
teacher one collects information about one's work and makes decisions about the actions that •slight be taken to 
improve student learning through changes in curriculum, teaching methods and students assessment. On this 
premise, formative evaluation is concerned with the effect of our teaching on students' learning and the ways we 
can change teaching so that it best brings about the sort of learning we value. 

Formative evaluation is the type of evaluation that regards a programme as a "fluid and seeks ways to better 
it". To achieve a heller programme, involves collecting information about a prototype, resource that will help in its  
development and ensure it works effectively. Hence formative evaluation is a feedback for teacher development and 
usually occurs quite early in the course of any programme development (Cronbach, 1984). 

Formative evaluation tests the effectiveness of a programme during its development. Formative 
evaluation differs from summative evaluation which evaluates a programme that has stabilized after some years in 
order to determine whether to "continue, modify or terminate" such a programme (Dike, 1998). 

From the curriculum point of view, formative evaluation is that which provides assessment of curriculum 
quality and is conducted during the curriculum development process for the additional  

purpose of providing data that can be used to form a better finished product. Hence it does occur at intermediate points 
during the development of a curriculum (Olaitan & A!i. 1999). 

Formative evaluation simply means evaluating or assessing a product while that product is in the process of 
being created and shaped. Thus, the evaluation serves development rather than implementation purposes. Formative 
evaluation here, consists of assessing educational programmes or other kinds of educational products while they are being 
developed, to help (hem into their final forms (Beyer, 1995). 

Formative evaluation is distinguished by three features:  
 It is ongoing;  
 It involves assessments; and  
  It seeks specific information as well as judgments. 



Formative evaluation is ongoing in that it occurs repeatedly at various stages through -.; the development process 
from the platform stage through the prototype (draft), pilot, and field trail stages of the product. 

Also, it involves assessment, making informed judgments focusing on how well the product, at whatever stage of 
development that it is being assessed, meets criteria indicating the extent at which it is likely to produce the result 
intended. 

In the third feature, it seeks specific information used to restructure or otherwise modify the product and judgments 
or opinions which serve as feedback for product improvement rather than for purposes of grading (Beyer, 1995). 

Therefore, the aims and objectives of formative evaluation could be synthesized to include the following: 
1. It enables one to find out if one is achieving ones goals and objectives in the early stages of a 

product or course development instead of waiting till the end; 
2. It provides an avenue to test ones ideas and implement changes before completing the entire 

product/course; 
3. It also provides a way to test both the form and content of ones product/course; 
4. That it occurs during development, it attempts to assist in the creation of a new product/course; 
5. It is done for the purpose of continues programme improvement; 
6. It seeks to provide an excellent diagnostic tool for the practice of classroom skills that research. 

has shown to be useful for students learning; and 
7. It seeks to provide feedback on time so as to allow mid course corrections (Beyer, 1995).      

Formative evaluation therefore, can be seen as that which provides a chance to test ones ideas and implement 
changes before completing the entire product/course and a way to test the form and content of ones product/course. 
Formative evaluation is an important method to assure that the developed software meets requirements on several 
levels, such as usability, functionality, and instructional effectiveness. Formative evaluation allows developers to assess 
the programme during development. For instance, developers may elect to test an early version of the programme with 
users to identify weaknesses in the user interface or other areas (American Dental Association, 1999). 

Formative evaluation armed with these aims and objectives could be described as a product or educational 
product or course development 'refining mechanism' during developmental stages to ensure that the final 
product/course is endowed with attributes that are capable of meeting objective per clientele and as stated prior to the 
design and also to overcome wastages of cost, time, energy, and oilier unanticipated consequences associated with full 
implementation without pilot applications. 

However, despite the untold worth of formative evaluation, yet it is poorly carried out in the development of 
educational products. There are too many of us who treat it as a formality at best, on obstacles or nuisance and make little 
serious effort to conduct a useful evaluation (Beyer, 1995). He thus summarizes such critical flaws under the headings 
such as: 
> The using of unqualified people as expert evaluators. That there is more to expertise than longevity in a field or 

a little, hence, people are drafted as evaluators purely on the basis of years of experience, rank or little hut devoid in 
basic principles of evaluation. 

> The failure to give specific or appropriate guidance lo evaluators on what to look for. This is  
associated  with   inexperience  or  non-expert  evaluators,   hence,   do  not  know the  kinds  of 
information that would be most useful to developers. 

> Asking for general opinions or judgment without defining criteria or relating the requested 
responses to specific segments of the product being evaluated. Evaluators here, need specific, 
rather than general, directions to follow, criteria to use, questions to answer, and tasks to do. 

> Failing to seek the kinds of information most useful in improving the quality of a product. In 
constructing a new educational product, we need feedback on the accuracy, structure, and clarify 
of the content and the structure and workability of suggested learning strategies not simply 
whether the product is enjoyable, motivating, generally accurate, or relevant. 

> Failing to continuously  assess  an  educational  product throughout  the  entire  course of its  
development. The need for each iteration or reinsertion for an educational product is stressed. 

> Finally, failing to allow enough time for the evaluation and constructive use of its results. Rushing 
through or cutting time from any phase of formative evaluation simply compromises the ultimate 
quality of the product. 

Basic Principles of Formative Evaluation 
In  conducting  formative  evaluation  of an   instructional   material/product,   the   following principles 

apply (Dike. 1998). 
1. Selecting the right number of students as a sample for obtaining feedback for revision purposes. 

Three approaches here are identified: the tutorial approach, the large group approach and the 



small group approach.  In the  first approach, a student, either bright, or average or a dull 
representative   via   random   selection   technique   is   used.   In   the   second,   the   number   of 
representatives could be as much as twenty, but because of problem to identify individual  
characteristics inherent with such large number, there is the need for the third approach which 
emphasizes using a fewer representatives of the various categories of learners bright, average or 
dull(Abedor, 1972). 

2. Specification of administrative rules. The achievement of a rapport between an administrator of a 
developed product with subjects sampled size so that the latter can perform at their best without 
inhibition is the main assignment of this principle. 

3. Specification of behavioural objectives. These are statements that specify in concrete terms the 
expectant behaviour of a learner as evidence that learning has actually taken place. While the need 
for such statements to be in action and non ambiguous verbs, it is summarized in the 'ABCD' 
model. While 'A' represent the given audience, *B' is the behaviour to be exhibited by 'A' and 
while  !C  is the condition or given for the manifestation for the expected behaviour,  'D1 

represents the minimum degree or level of acceptance (Merril & Goodman, 1972). 
4. Construction of criterion - referenced tests. These arc tests that are cued to the instructional 

objectives in order to test (heir attainment. They differ from the norm-referenced test which 
content does not have leaning with the instructional objectives. 

5. Construction of pre-test items. These pre-test items are used to determine the entry behaviour or 
baseline knowledge of subjects. 

6. Presentation of the prototype material and observing subjects as they use such material. 
7. Presenting post-test items to subjects; analyzing post-test scores, hypothesizing possible cause of 

failures or discrepancies. 
8. Providing prototype to subject matter expects mid to technical experts for their constructive 

criticisms and comments. 
9. Using all feedback to revise prototype material. 
10. Data collecting instruments. This is the putting into practice the real design using an experimental • 

and a control group to determine the influence of the product. The data here provides a reliable 
feedback to determine to what extent the prototype product could be modified or allowed to 
remain. 

11. Provide a validation report which is meant to describe to prospective users the performance 
characteristics of the product. 

 Validation of Contextual Learning Instructional Package (CLIP): A Portfolio 
Overview of Lesson 

In this unit, a cement block used in building a house was used as a template to anchor the concept of a cell in 
living organisms. The lesson was to afford learners the opportunity to relate the cell concept to the working of a factory. 
Such reference enabled learners to construct purposeful meaning in the relationship that exist between each unit in a 
factory and a corresponding organelle in a cell. The interdependence and interrelationship of these units/organelles for 
achieving given objectives was also established. Learners studied in groups of three per group to investigate the basic 
components of a typical cell and as well found out the functions of the identified parts/organelies. Having highlighted 
the relevance of the cement block and factories to life, learners in addition determined the relevance of the cell in 
living organisms. They also acknowledged why cellular diseases like cancer, Acquired Imuno-Deficiency Syndrome 
(AIDS), respiratory diseases like; asthma, bronchitis, and malaria for instance are truly dreaded. 

Learners carried our practical activities in looking at the cell using onions and cheek cells and compared both. 
However, learners saw why staining of the cell is relevant as its place in forensic science or criminology were 
determined. 

Two levels of cellular organizations were covered in the lesson; unicellular and multi-cellular organizations and the 
beneficial effects of these organisms in-agri culture, medicine and the s, uustry formed components of the lesson. 

Contextual or real life experiences were used as templates on which concepts of diffusion, osmosis, and active 
transport can be effectively anchored. For instance, learners were requested to note the time it takes a whole "torn torn" or 
pieces of it to dissolve in the month. This experience was used to reinforce the concept of diffusion. The principles that the 
greater the surface area the more rapidly substances can be exchanged (surface-volume) ratio was applied to explain the 
same diffusion concept. The wall fence, a gate manned and the one not manned by a security personnel were used to 
anchor such concepts of osmosis as; non-permeable membrane, semi-permeable membrane, and a permeable, membrane 
respectively, while the "lift" or "stair case" were used to anchor the concept of active transport. The objectives of the lesson 
were shared with the learners and the Socratic or guided inquiry questioning technique remained veritable tools. 

Therefore, the following contextual teaming principles were inherent parts of this unit lesson; real world 
connections, relating learners prior experience, student collaboration, active engagement, student ownership, caring 



classroom community, learning community, critical problem solving] among others. 
The validity of the Contextual Learning Instructional Package (CUP) prototype was achieved via the large group 

approach. In this approach, 45 randomly selecied leameis of a secondary s,' -1 in Rivers State was used for a revision 
exercise in the following fashion: This number was splited into three (3), made up of fifteen (15) learners per group. 
While the first groups were used for the initial revision, the second and third groups served as the experimental and 
control groups respectively. However, learners grouping was achieved by balloting. 

The first group was presented with the budding package on the cell and a criterion test given based on the earlier 
stated objectives. 

A thorough analysis of I he criterion test results indicated that ten (10) of the learners could not see to the real life 
applications of the cell concepts. They only saw amoeba, paramecium, chlamydomonas, volvox, sponge, euglena, 
etc as unicellular animals but how knowledge of unicellular organisms relates to real life was lacking. Hence, the initial 
package was revised. 

Revision of Prototype 
The prototype was revised by including: 

• Templates which were familiar to the learners to anchor novel cell concepts; 
• Liken the cell to the factory; 
• Local analogies and their real life experiences; 
• Scientific, industrial and other real life applications; 
• Making the lesson relevant to the learner; and 
• Inclusion of guided inquiry approaches. 

All these modifications were incorporated into the revised prototype, and presented the second (2n ) group; the 
experimental group, while the original non-revised package was presented to the control group. 

A prototype achievement test items (Appendix I) was developed, validated and administered. The post-test scores 
for experimental and control groups, using the revised prototype as condensed in the overview above gave a t-cal value of 
4.38. That t-cal of 4.38> than t-tab of 1.761 (Appendix II), the two groups did not have the same achievement. Thus the 
CLIP used in the study was born. 

Some Recommendations Based on the Discourse 
1. Educational products/courses should be subjected to the various stages of formative evaluation. 

This is necessary to justify the attainment of a holistic output. 
2. Educational products/courses should be pilot tested prior to full applications. Feedback from such 

pilot application would serve as another control element that will usher a final output with 
deserved attributes. 

3. Educational products/courses at their development or formative stages should be seen as a 
prototype and not the final products/courses. The gap between them is an indication that their 
features are in variance. 

4. Mass production of educational products/courses not formatively evaluated should be discouraged 
by producers of educational products/courses. For this is the singular reason why our markets are 
filled with adulterated educational products/courses. These are low standard products/courses by 
all parameter of reasoning from the educational point of view. 

5. Lastly, educators generally should not be tempted to think that their products/courses are 
sacrosanct and  error  free.   Room  should  be  given   for  constructive  criticisms  at least by 
professional colleagues. It is thus that the validity of such products/courses can be assured. 

Summary 
The attainment of a high quality product/course is cardinal in meeting a given target. Therefore, to ensure that 

a product/course meets possesses the attributes. It is cardinal that such product/course be subjected to a thorough 
transformation process. It is only through such transformation process that a refined product/course truly distinct 
from its raw form can be 
ascertained. 
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Appendix I 
Prototype Achievement Test Items 

1. Euglena moves by (a) whipping action of its flagellum (b) beating of its cilia (c) rotating action of 
flagella (d) pushing out a jet of water from an organelle (e) their body always immersed in  
nutrient material. 

2. In unicellular organisms essential nutrients can be transported directly to all parts of their body by 
the process of diffusion only because unicellular organisms have: (a) a large surface area to 
volume ratio (b) a large volume to surface area ratio (c) permeable cell membrane (d) outer  
membrane made cellulose (e) none of the above. 

3. Which of the following is not present in the nucleus of a cell? (a) chromosomes (b) nucleus (c) 
mitochondrion (d) genes (e) chromatin. 

4. Which of the following structures controls the activities of the living cells? (a) nucleus (b) 
centrosome (c) chloroplast (d) golgi body (e) mitochondrion. 

5. Which of the following methods of reproduction is common to paramecium and amoeba? (a) 
conjugation (b) sexual reproduction (c) binary fission (d) budding (e) fragmentation. 

6. Most of the energy in the cell is produced in the (a) mitochondrion (b) lysosome (c) plastid (d) 
golgi apparatus (e) cytoplasm. 

7. The organelle which eliminates water from the body of protozoa is (a) plasma membrane 
8. (b) contractile vacuole (c) cell wall (d) protoplasm (e) nucleus. 
9. The organ which is sensitive to light in euglena is the (a) gullet (b) chloroplast (c) eye spot (d) 

contractile vacuole (e) flagellum. 
10. Spirogyra  is regarded as a multi-cellular plant because (a) its cells are linked together by 

cytopiasmic strands (b) its cells are joined to form organs (c) the cylindrical cells are linked end to 
end (d) it contains large vacuoles. 

11. The first scientist to describe the cell was (a) Theodore Schwann (b) Felix Diyardin (c) Robert 
Hook (d) Charles Darwin (e) Mathias Schleiden. 

Appendix II 



Post Test Scores for Experimental and Control Groups using the Revised Prototype 
S/N Experimental 

(x) 
Control (y) D = x-y D2 

1 8 6 2 4 
2 8 6 2 4 
3 7 5 2 4 
4 7 5 2 4 
5 8 7 1 1 
6 7 6 1 I 
7 7 8 -1 1 
8 7 5 2 4 
9 6 6 - - 

10 10 6 4 16 

 
 

  

11 7 6 1 1 
12 8 8 _ - 
13 6 5 1 1 
14 7 4 3 9 
15 4 5 -1 1 

Total LD=21 ID2 = 51 
 

level of significance a= 0.05, the test is l-tailed 

o/l =0.05,df=n-l - 15-1 =H 

critical region t0.05(14)= 1.761 (appendix ii) 

Decision rule: rejecting null hypothesis if t ca! > t table 

Inference: Since t cal/4.38 > t-table (1.761), the null hypothesis is rejected. 

 



 

 
 

 



 


