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ABSTRACT 

The general objective of this slUdy was to investigate and describe the awareness, altiludes and 
practice of assessment of laboratolY courses in chemistry subject at KeT£. For this end, 
descriptive survey design was employed. Available sampling methods were used f or students, 
laboratmy assistances and laboratmy manuals. Systematic random sampling was used for 
instructors, laboratmy session observation and sample question papers. The data collected using 
available and systematic random sampling methods was presented numerically in a descriptive 
and narrative form. This was followed by the researcher 's analysis and interpretation. The 
finding of this research suggests that the awareness and allitudes of instructors, laboratmy 
assistances and students regarding assessment of laboratory practical courses was low. And 
also, the practice of assessment of laboratory courses in chemistlY subject was in danger. To site 
some, majority of the students (90. 2%) and surprisingly, (10.0.%) of students did not prefer to be 
assessed with different assessment techniques and preferred to be assessed after laboratory 
session respectively. Majority of instructors and laboratory assistances (80.. 5%) did not give feed 
back for their students. Further more, instructors did not conduct laboratory practical 
assessment. This was due to lack of instructional materials, work load and number of students 
per laboratmy session as reported by both the instructors and the laboratmy assistance. 
Therefore, the assessment system of chemistry laboratory practical courses is in crisis. The 
demands of the 1994 ETP in relation to science curricula will not be met. Thus, science as 
practical subject or as a means of solving problems needs a drastic change. Therefore, its 
assessment need concrete effort of those who involved in the education sector. Finally, it also 
recommended that cuncerned bodies of the college should prepare onjob training on assessment 
of laboratory practical course and avoid the hindrancefactorsfor implementation of LPA. 
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CHAPTER ONE 

Introduction 

1.1. Background of the Study 

According to the latest 'constructivi st' learning theories, Learning is essentially: 

constructive, cumulative, se lf-regulated , goa l-oriented, situated, collaborative, and 

individually different (De Corte, 1996). The learner is an active partner in the process of 

learning, teaching and assessment. She/he se lects, perceives, interprets, and integrates 

new information to form a coherent and meaningful. This is with herlhis prior knowledge 

and former experiences (Dochy Segers, and Buehl, 1999). According the learn ing theory, 

the changes grasped in the process of teaching-learning and assessment go together with 

innovations in instruction and evaluation: new instructional methods are introduced in 

educational practice, the latest technologies and media are used, and alternative modes of 

assessment are implemented (Birenbaum, 1996). ln today's educational environment, 

assessment has become a critical component of educational policy makers, education 

administrators, parents and employers often view assessment scores to hold schools 

accountable for teacher performance. 

Reece and Wolker (2003) defined assessment as the process of obtaining information 

about how much the student knows. Besides this, Airasian (1991), as cited in ICDR 

(1999) stated that assessment is a process of collecting, interpreting and synthesizing 

information. This helps teachers to understand their pupils, plan and moni tor instruction. 

As well as, to establish a conducive classroom atmosphere. Therefore, teachers based on 

the information they get from the class room assessment can modify their pedagogical 

strategies. This helps to include the construction of remediation and the creation of 

enrichment activities for pupil. Assessment can also be used to provide information about 

the quality of programs, schools and stakeholders that are providing education and 

training (Okeke, 2004). Thus, teachers share assessment results with educators, 

stakeholders and community members on how their children are doing in schoo l. Regular 

reports from the teacher based on the assessment allow the parents to know about their 

children's progress with thi s knowledge at hand. More over, parents can assist and 

support children with their studies during the school year before, opportunities for grade 



level achievement have passed . Anisiobi (2000) stated that continuous assessment is a 

method of finding out what the learn~rs have gained from learning activities in terms of 

knowledge, thinking and reasoning, character development and industry. Continuous 

assessment is needed because it is an assessment approach which involves the use of 

variety of assessment. It is an approach that assesses various components of learning not 

only thinking process but including behaviors, personality traits and manual dexterity. 

(Anisiobi, 2002). As continuous assessment takes place over a period of time, such an 

approach would be more comprehensive representing the learner. However, examinations 

alone can not measure all what the student has learned because their effectiveness IS 

limited to assess the entire complex learning outcomes( Mulu,2005). 

To overcome this, it wi ll be much more helpful if the assessment is employed on a 

continuous basis using different strategies. Apparently, continuous assessment is getting 

momentum . It is believed to be more valid, reliable and motivating than the traditional 

one-off examinations (Mulu, 2005). These days advanced nations such as America, 

Spain, England, Australia and others are applying continuous assessment partially or 

wholly in their educational system (Heaten, 1990).Assessment as an integral part of 

education has existed since formal and informal education was introduced to help human 

development(Birhanu,1999). Assessment in the formal education sector has bccn one of 

the important elements of school curriculum and it has been changing with the 

curriculum changes .However, despite the fast curricular changes taking place in 

Ethiopian school system the nature of student assessment has not undergone many 

changes. For example, the science curriculum before the 1960s curricular change was 

content centered and practical activities were done using standard scientific apparatus 

usually in a science laboratory to help students understand scientific concepts, laws and 

principles (Birhanu) .During these times, the assessment method was dominantly written 

tests (paper and pencil) tests such as short answer questions, essay and written practical 

reports. These types of test items are called free response questions . The written practical 

reports included the aims, procedure, the required materials and the result of the 

experiment learnt in a class room. 

The global science curricular change in the 1960's had also been reflected in our school 

science curricula (Birhanu, 1999 ). In late 1960's, the American system of education and 

the objective type questions currently called fixed response questions were introduced to 
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our school system. As the result, the free response questions were de-emphasized and the 

objective type question such as multiple choice questions, true or false, etc. , were 

favored . The objective type question has continued to operate at both school assessment 

and national assessment levels until today. Even though the objecti ve type questions were 

not ful ly appreciated to assess some vital basic practical activities in science (Berhanu, 

1999). Therefore, it can be argued that the assessment of students achievements and 

performance have never been fully reali zed in our schools. And the employment of 

objective type (fixed response) questions has encouraged content centered teaching and 

recalling facts, laws., etc. rather than the science process that includes problems solvi ng 

skill s(Berhanu, I 999).This approach has hampered the reali zation of innovative curricular 

changes that have occurred in our schools in the last many years. 

The new education and training policy of Ethiopia (TGE, 1994) implies a shift in 

educational paradigm and declines problem solving as a guide-line for framing 

curriculum development. It has identified five general objectives (TGE, 1994 7-8) but 

two of them which are listed below were considered as more relevant to the topic under 

investigation. These are: firstly , to develop the physical and mental potential as well as 

problem solving capacity of the individual by expanding education and in particular by 

providing basic education for all. The other one is to cultivate the cognitive, creative, 

productive and appreciative potential of citi zens by appropriately relating education to 

environmental and societal needs. As the general objectives portray and it is further 

explained in the policy, the intent was to develop curriculum materials that would 

improve the problem solving capacity of the students . 

The policy document acknowledges and emphasizes also the importance of science 

education. The education sector strategy (TGE 1994b: IS) states that the teaching and 

learn ing of science should enable students to understand scientific concepts and there by 

interdependability develop rational thinking and problem solving in their dail y life; 

develop scientific ski ll s to achieve scientific judgments (MOE, 2002). For thi s, it 

reasoned out that giving special due concern to natural science subjects will enable 

students to understand nature, emich their scientific outlook and employ scientific 

knowledge to so lve environn1ental and social problems (TGE,1994). This is evident at 

least in the "70/30" plan in which it was envisaged that as of 2008/09 academic year, 
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about 70% entrants to higher education institution are in natural science and techno logy 

stream while 30% are in socia l sc ience or humanities stream(Amdissa, 2008:53 ). 

Moreover, in line with the New Education and Training Pol icy, the practical task of 

implementing the new curriculum at college level requ ires continuous assessment as part 

of the curri culum in general and the instructional process in particular (TGE ,1994). 

However, some researches had already been conducted in the area of science teaching 

(Temechegn, 2001; Yasin, 2004 ; Sileshi, 2004; Akalewold, 200 1; Olani, 2008 ; 

Aklilu,2010) there are sti ll gaps in the area of assessing practical courses in teaching 

sciences, practically in chemistry subject. In connection to this, educational assessment 

practi ce at KCTE like many others has faced problems in its implementation. With regard 

to thi s, Daniel (2004) in hi s research work indicated that the effectiveness of Assessment 

practices in Ethiopian HEIs is appeared to be questionable. Similarly, Girma (200 1) in 

his part stated the educational assessment practices in Ethiopian HEIs found to be 

ineffective. Besides, HERQA (2006) showed that the current assessment practices in 

HEIs need improvement. 

This inspired the researcher to look into the case of Kotebe College Teachers Education 

to investigate and describe status, awareness and attitudes of assessment of practical 

courses in chemistry subject and also to suggest means for improving the assessment and 

there by improve the student learning to set standards chemistry objectives stated in the 

curriculum guides. 

1.2 Statement of the Problem 

Educationists today have the opinion that teaching is a complex and difficult task 

(Mekasha, 1999). One of the things that make teachers task more complex and difficult is 

probably the routine process of assessing their pupils (Mekash, 1999). By applying 

assessment, teachers should be able to get feedback from their pupils and, £i'om the feed 

back they should be able to understand the extent to which their pupils have developed 

desired behaviors or obj ecti ves. The feedback should tell them also about the extent to 

which the lesson is covered and classroom performance has improved within a given 
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period of time. Obtaining such information lead teachers to the decision and planning of 

what should be done next in the teach ing -learning process .This impl ies that by using 

assessment as a too l, teachers can understand the behavior, abilities, interests, attitudes 

and needs of their pupi ls and be in a pos ition to design better teaching and learning 

activities. However, thi s can be true, if teachers have the necessary knowledge, skill and 

capability to implement sound and practical assessment techniques in the teaching­

learning process and use properly the results of the assessment for continually devising 

new methods of instruction. In relation to what thi s, the researcher has a general 

impress ion that the performance assessment system currently being used in Ethiopian 

College in general particularly and KCTE in particular is not up-to-date. First of all , new 

approach to assessment is still al ien to college instructor's .Secondly assessment seems to 

be misconceptualized as well as misused by co llege instructors, simply seek information 

out of it. And also, most instructors do not help their pupils learn better. 

However, the education and training policy (ETP) (TOE, 1994) has entrusted SCIence 

education to incorporate technological elements, student practical experi ence and societal 

issues into its curricula (ETP) (TOE, 1994). To asses the attaimnent of science 

educational goals the current system of assessment needs to be reappraised. The 

techniques are necessary to asst:ss student' s problem solving skill s, acquisition of higher 

cognitive abilities and skill as well as desirab le atti tudes. The 1994 ETP has already put 

emphasis to educational measurement and evaluation issues in Higher Institution. 

According to the policy, continuous assessment in academic and practical subjects, 

including aptitude test will be conducted to ascertain the formation of all round profile of 

students at all levels. 

Having this framework, the need to improve the nature of science assessment in general 

and chemistry in particular in the hjgher institutions. From my experience, assessment of 

laboratory practical courses in higher institutions is understood by giving final written 

exam and laboratory reports to measure the outcomes of learning. It is conducted during 

the practical course of instruction in the form of final written exam and laboratory report 

in which grades are assigned to students. Therefore, to make benefit out of assessment of 

practical courses the role of instructor is indispensable. Instructors' understanding of the 

concept and applying it in the laboratory situation determines the extent to which 

teaching learning process is improved through practical assessment. The laboratory 
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reports and final written exam, thus allowing a very small share to practical assessment of 

student' s performance. As result, the present practices of the assessment process of 

students performance in practical courses in the college needs to be studied, analyzed and 

re-appraised. Hence, proper modes of assessment could be designed and employed that 

would enhance better learning of pupils. Accordingly, this study attempts to investigate 

the status and some of the problem in assessing student's performance in practical 

courses of chemistry. 

1.3. Objective of the study 

1.3.1 General objective 

The general objective of thi s study was:-

• To investigate and describe the awareness, attitudes and practice of assessment of 

laboratory practical COlll'ses in chemistry subjects at KCTE 

1.3.2 Specific objectives:-

The specific objectives of this study were:-

• describe the current implementation of assessment of laboratory practical courses 
in general and practical assessment in particular. 

• find out the level of awareness of instructors, laboratory assi stances and students 
towards assessment of chemistry laboratory practical COlll'ses in KCTE. 

• find out the attitudes of instructors, laboratory assistances and students towards 
assessment of chemistry laboratory practical COlll'ses . 

• identify the major factor that affect the implementation of practical assessment 
and its possible solution. 
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1.4 Basic research questions 

In order to address the above objectives of the study, the research wi ll try to answer the following 

basic questions . 

I. What is the current status of the implementation of laboratory practical courses in general 

and practical assessment in particu lar? 

2. What are the levels of awareness of instructors, students and laboratory assistances on 

chemistry laboratory practical courses assessment? 

3. What are the attitudes of instructors, laboratory assistances and students toward 

assessment of laboratory practical courses? 

4 What are the major factors that affect the implementation of practical assessment and its 

possible so lutions? 

1.5 Significance of the study 

This study was designed to investigate and describe awareness and attitudes of 

instructors, laboratory assistances and students. And also, to determine current status of 

the implementation assessment of laboratory practical courses assessment in KCTE, thus; 

the study wi ll have the following Significance, i.e., the finding of the study wou ld help 

MOE, KCTE, higher institutions and other concerned bodies to indicate the current status 

of implementation of assessment of laboratory practical courses in relation to new 

education and training policy. Hence, they can device sound means for the factors that 

impede the proper implementation. Besides this, the curriculum designers in MOE and 

other institutions will get some benefits out of thi s study. Because it helps them to get 

some information on the nature of assessment of laboratory practical courses. So that by 

using it as a clue on the strength and weakness in existing condition and there by take 

corrective measure. Also, it gives some sight about attitude and interest of instructors and 

laboratory assistances towards chemistry of laboratory practical courses assessment at 

KCTE. Moreover, it may be used as steeping stone for those who are interested in this 

area to conduct further investigation. 
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1.6 Delimitation of the study 

This study is carried out at KCTE by considering a sample of students and instructors and 

laboratory assistances in diploma program. Also, the study focused on the assessment of 

chemistry laboratory courses. Nevertheless, the research wou ld have been more reliable if 

degree program students and all other concerned bodies of di fferent higher institutions 

were included; as we ll as, if the assessment of all laboratory practical courses of science 

subj ects had been considered. 

1. 7 Limitation of the study 

The main problems that faced in conducting thi s research work: - Lack of suffi cient time, 

budget ineffi ciencies and lack of appropriate literatlU"e. As result, the research was unable 

to come up with more reliable and valid fi ndings. 

1.8 Operational Definition of terms 

Assessment - refers all informal and formal acti vities that teacher makes to get 

in fo rmation about pupil ' s attai nment and perfo rmances. 

Laboratory practical Assessment: - defi ned as a task which requires some 

mani pulation of apparatus or action on materi als and which involves direct experi ence of 

examinee with the materials or events at hand 

Practical work - refers to the doing of experiment, practical exercises and observation 

exercises with scientific apparatus in and science laboratory. 

Attitude: - a term that shows fe lling, opinion believes of instructors, laboratory 

assistances and students regarding assessment 

Awareness: - a term that shows knowledge and understanding of instructors, laboratory 

assistances and students in relation to assessment 
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1.9 Organization of the study 

The study was organized in to five chapters The First chapter deals with background of 

the study, statement of the problems, objective of the study, significant of the study, 

scope and delimitation of the study, limitation of the study, organizational of the study 

and operational definition of terms. The second chapter presents the review of related 

literature and chapter three deals with research methodology and design. Chapter four 

focuses on presentation, analysis and interpretation data. The last chapter deals with 

summary, conclusion and recommendation. 
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CHAPTER TWO 

Review of Related Literature 

2.1. Meaning and concept of Practical work 

Practi ca l work has long been a distinctive and central role in science curri culum, and 

sc ience educators have suggested the many benefits accrue from engaging students in 

laboratory activity (woolnough, 199 1). A term practical work for the United Kingdom 

(UK) and literature of its previously affi li ated countries corresponds to the term 

laboratory work used in U.S literature (Lazarowiz and Tamir, 1994). Lunetta ( 1998) also 

indicated that laboratory experiments as terminology in the U.S.A corresponds to the 

terminology practical activities used in UK literature. These terms have embraced an 

array of activities but normally they refer to experiments in school setting in which 

student 's interact with materials to observe and understand the natural world. 

Yager (1991) stated that practical work as typical laboratory work where students 

encounter ideas and principles at first hand. To some extent it merely means "hands on" 

sc ience. Similarly, Hegarty stated that student laboratory work is a form of PW taking 

place in a purposely assigned environment where students engage in the planned learning 

experiences and interact with the materials to observe and understand phenomena 

(Hegarty, 1990). 

Woolnough (1991) also added that, though it is difficult to define the term PW in science, 

it is defined as the doing of experiment, or practical exercises with scientific apparatus, 

usually, in a science laboratory. Practi cal exercise, with scientific apparatus, usually in a 

science laboratory. PW has long been an area of contention. It was observed that 

educators still faced the problem of defining activities as an essential of the science 

curriculum, due to the complexity of factors related to practical work and the use of 

assessment procedures that have often been inadequate (woolnough, 199 1) 

Husen and Postlethwite ( 1994) stated that, with in a science course the term" practical 

work" may be taken to include any activity invo lving students in real situations using 

genuine materials and properly work ing equipment. In many of the Biological science 

and physical science, practical work takes place in a laboratory and this is often known as 

laboratory work. In li ne with th is, Kerr (1963) describes demonstrations, co-operated 
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demonstration by groups as well as experiments and observational exercises carried out 

by pupils in laboratory or else where. As to Hodson practical work need not always 

comprise activities at the laboratory bench. It is any learning methods that require being 

active ratherthan passive accords with the be lief that students learn best by direct 

experience (Hodson, 1990). Akalewold, (200 I), argues that practical work (PW) as 

activities especially designed in the students text books where students are required to 

interact in someway from tiu'ough observation (in demonstration) to employ some 

problem solving skill s in doing science. In more general sense, Kerr (1963) stated that 

practical works can be done in either ways of demonstrations, that verify facts and 

principles, experiments, problem so lving or discover experiments, investigation projects 

and the activity set to develop skill s in teciu1iques. Therefore for thi s research as it is 

defined by educators above, the learn PW is assumed that students engage in group or 

individually and in laboratory classroom; observations, laboratory experiments. 

2.2. The nature of practical work in science education. 

PW is said to be a sine qua non of school science by a number of researchers in the field 

(Woolnough and All sop, 1985 , Tamil', 1991). They suggest thal.. .... In practical activities 

students teach themselves and each other and learn essentially through their own efforts 

under the careful preparation and guidelines of teachers. 

According to Tamil' (1991) a study of the li terature enables taxonomy of aims and 

objectives for practical work to be established. This can be structured under five main 

headings; understanding concepts (declarative knowledge); acquiring habits and 

capacities; gaining skill s (Procedures knowledge) including planning and design, 

performance, organization, analysi s and interpretation of data and application to new 

situations; appreciating the nature of science and developing attitudes . However, these 

can be achieved only if students are provided with the opportunity to be involved in the 

necessary experiences. 

A number of researchers (Harron, 1971 ; Tamil' 1991), compared a typical (school 

laboratory) laboratory lesson with that of a typical investigation carried out by a scientists 

in term of who does what and he concludes that what students are actua ll y doing in a 

typical laboratory is like technical and not like scienti sts. Tamil', suggested that, 
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openness can occur of diffe rent stages of an investigation in the problem to be so lved; in 

the planning, and operation of the investigation and in the possible solut ions to the 

problems. Based on this he produces a fou r way class ification of investigations, 

depending on weather each stage is open that is left to the students to decide or closed 

(Tamil', 1991 ) 

Table 2.1 Level of inquiry in the science laboratory 

Level of inquiry Problem Procedures Conclusions 

Level 0 Given Given Given 

Leve ll Given Given Open 

Level 2 Given Open Open 

Level 3 Open Open Open 

Source: Tamir (1991) practical work in school science on analysis of current 

practice. In woolnough (cd) practical science 

In level Zero (0) problems, procedure and conclusions are all given and hence there is no 

experience of scientific inquiry. At thi s level one may find exercise invo lving practice in 

the same teclmiques and/or confirmation where the answer is already provided to the 

students. They may provide opportunities for students to learn accuracy in the process of 

trying to replicate a known answer. In level I both problems and procedures are given 

and they have to collect data and draw the conclusion. In level 2 only the problem given 

and the students have to design the procedure, collect data and draw conclusions. 

Aka lewold (2003) called these level investigative practi cals. In level 3 the highest level 

of inquiry the students have to do every thing by themselves, beginning with problem 

formulation and enduring with drawing concl usion (Tamir, 199 1) 

Similarly, Simons and Jones in Akalewoled, (2005) in order to analysis the laborato ry 

tasks suggested in the text books, assigned a stage by reading the script or outline of the 

activities and noted the level of openness on the basis of the freedom the activities give to 

students to engage in the central process of scientific inquiry. 

The Scheme provides three stage in doing the activity (a) defining the problem (b) 

choosing the method, and (c) arriving at solution. [n analyzing the acti vities, the fi rst two 

stages (defin ing the problem and choosing the method of investigation) range from 
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closely ' defined ' to ' not defined' and the third stage (arriving at so lution) is positioned 

from the activity that has only one solution to those havi ng several alternative solutions. 

As we have seen so far, the main criticism of practical work has been its undue emphasis 

on the lower levels, "0" and " 1" . The above description indicates that when the practical 

work was properly designed and employed at secondary level many of the expected 

outcomes were realized. 

2.3. Type of practical work in science 

Akalewold (2003) stated that in designing a course for practical work the major part of 

the design next to decisions of aim and objective is to make a right balance of concept 

development, skill development, and motivational aspect. Many attempts have been made 

to classify practical work in order to define their respective roles and purposes. 

Woolnough and All sop (1985), identify three distinct types of practical work; experiences 

which are intended to give pupi ls a 'feel' for phenomena; exercise which are designed to 

develop practical skills and techniques; and investigation which give pupils the 

opportunity to tackle a more open-ended task as a problem-solving scientist (Millar, 

1991 :44). Woolnough (1991) also classified the practical into four major types: 

exerCIses, experiences, demonstrations and investigations. Each of these types of 

practical has its own place in science teaching. Field works are likely to include aspects 

of all these functions (Akalewold, 2003). Similarly, Parkinson indicates that practical 

work generally fa lls into one of the following four categories: (I) Learning basic practical 

skills (2) illustrating a theory or concept (3) Providing theory and (4) investigative work. 

Accord ing to Got and Duggan (1995), five types of practical work developed by Gott et 

al ( 1988). These are (1) sk ills to acquire a practi cal skill (2) observation; frame work in 

relating real objectives and events to scientific idea (3) Enquiry to discover a concept law 

or principles (4) illustration, to verity a particular concepts, law or principles (5) 

investigation, to provide opportunities for pupi ls to use concepts, cognitive and skills to 

so lve a problem. In the same way woolnough, (1994) recognizes fo ur types of PW in 

science which do not all have to be investigations. It can also include exercises which 

develop specific practical ski lis; experiences which introduce students to particular 

phenomenon, demonstrations which allows the teachers to develop a sc ientific argument 
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or to create a dramatic impress ion, and there wi ll be scientific investi gat ions either of the 

hypothes is testing type or of the problem so lving types. 

Table 2.2 Types of Practical work 

Exerci ses To develop practical skills 

Experiences To gain experience of a phenomena 

Demonstrations To develop a scientific argument or cause an impress ion 

Investigations Hypothesis testing to reinforce theoretical understand ing 

problem, solving to learn the ways of working as a problem 

so lving scientist. 

Source:-Woolnough ( 1994: I 07) effective sC ience teaching deve loping sC ience and 

technology education series 

Each of these types of PW has its place in science teaching each will be effective if its 

aim is appropriately targeted and students are active both mentally and physically through 

out. Educators also indicated that the boundaries are not claimed to be water tight; 

practical activities can clearly include more than one aspect particularly skill s and 

observation are implici t to some degree in the other types (Gott and Duggan, 1995). 

From these explanations, it is possible to identify that practical work is classified 

differently by different educators in different time.For thi s study Gott and Duggan (1995) 

classification were considered. 

2.4. Rationales for Inclusion of practical work in science Education 

A number of writers in the fi eld offered many reasons as a rationale for student' s PW. 

For example, Matiru et ai, ( 1995) summarized the cutTent rol es of PW to be four major 

statements ( I) teaching technical sk ill s rel evant to the subject (2) understanding 

principles and the process of scient ific enquiry (3) developing systematic problems 

so lving sk ill s (4) nurturing the development of profess ional studies practical and 

commitment. Tamir, (199 1) analyzed the works of Lawson, Schwab, Ausbel , Bruner, 

Gagne , and others in to five major reasons offered as a rati onal for the students 

laboratory experience in school in to ( I) science involves high ly complex and abstract 

subject matter (2) Students participation in actual investigations, employing and 

developing procedural knowledge often referred as skills, is an essential component of 
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learning science as inquiry (3) practical experience whether manipulative or intellectual 

are qualitatively different from non-practical experiences and are essentially for the 

development of sk ill s and strategies with a wide range of generalizable effects, (4) the 

laboratory has been found to offer unique opportunities, conducive to the identification, 

diagnosis and remediation of students ' conception (5) students usually enjoy activities 

and PW and when they are offered and given a chance to experience meaningful and non­

trivial experience that become motivated and interested in science. 

Tamir, ( 199 1) states that the new conception of the role of the school laboratory was one 

of the major changes advocated by the curriculum reform movement in the UK, USA and 

also where, i.e., it was not to be a more illustrative confirmative adjunct to the learning of 

science but instead was to become the centre of the instructional process. Arzi (1998) in 

his work entitled, enhancing science education through laboratory envi ronments: indicate 

that, more than walls, Benches, and Widgets assume that ... laboratory work in both a 

means and an end in science education and that some of school science teaching should 

be carried out in a flexibly designed laboratory. Similarly, woolnough (1991) point outs 

that pupils learning to do science as scientists do are the most appropriate models for 

school science. Thus it is generally accepted that PW teaching wi ll be at the heart of 

science education. Layton (1990) underline that:- Science education without some 

laboratory experience is unthinkable but, equally students' laboratory practices are not 

general panacea, the universal means to a multiplicity of ends. 

Kerr (1963) claimed that laboratory work led to many different desirable outcomes in 

cognitive, psychomotor, and affective domains-such outcomes included better 

understanding, familiarity with techniques and operates and manipulative skills 

respectively. Simi larly, Tamir in woolnough (1991) emphasized that, laboratory is 

expected to provide for the development of motor and intellectual skills as we ll as 

problem- solving abilities and an effective outcome since the major learning mode is 

direct experience. Driver, (1986) indicates that the content of science course has been up 

dated and their structure change to reflect recent developments in the conceptual structure 

of the di scipline. Paradoxically, this has been coupled with a shift in pedagogy towards a 

greater amount of PW; PW which in most cases is introduced to be illustrative or provide 

confirmatory evidence for the presented theories. We tend to think that thi s 'Practical ' 

approach makes the subject more relevant and easier for pupils to understand (Ibid). 
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The laboratory sets sc ience apart from most school subject. It gives science teaching a 

special character, providing many teachers and their students liveliness and fun that are 

hard to obtain in other ways that character is almost sufficient alone to justify the capital 

and recurrent cost of laboratories (White, 1988). 

According to Shulman and Tamir (1973) and Fried ler and Tamir (1990), a rationale for 

student laboratory work includes these features: science involves highly complex and 

abstract subjective matter. Even high school students may fa il to grasp science concepts 

wi thout the concrete props and opportunities for manipulation offered in the laboratory. 

The laboratory also offers unique opportunities to identify student misconceptions 

(Driver and Bell , 1986: Fried ler, 1984). Students' participation in actual investigations 

that develop their inquiry and intell ectual skill s in an essential component of the inquiry 

curriculum. It gives students an opportunity to appreciate the spirit of sc ience (Ausbel, 

1968) and promotes understanding the nature of science - for instance, the multiplicity of 

scientifi c methods, and the interrelationship between science, technology and society 

(Shulman and Tam ir, 1973).Laboratory work promotes the development of cognitive 

abi lities such as problems so lving, analysis, generalizing (Ausbel, 1968), critical thinking 

applying, synthesizing, evaluating, decision making and creativity (Shulman and Tamir, 

1973).Students usually enjoy PW in the laboratory and when offered a chance to 

experience meaningful , non trivial but not too difficu lt experiences, they become 

motivated and interested, not only in their laboratory assignment but also in studying 

sCIence. 

2.5. The aim of practical work in science education 

According to Brown et.a!., (1986) science is not just natural history, and education in 

science involves more than simply extending range of pupils sense experiences. It is 

about introducing students to the conventional scientific interpretation of events and 

helping them to re-organize their idea accordingly, they stated as : 

(Science instructors) believed that pupils should have firs/ hand practical 
experience in laboratolY in order to acquire skills in handling apparatus, 
/0 measure cons/ants and /0 illustrate concepts and principles 
unror/unately,PWoflen did not go farther than this andrew opportunities 
where provided for pupils to conduct challenging experimen/al 
inves/igmion (Brown e/. AI. 1986: 278) 
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Simi larly, Kerr (1963) indicate that there are certain functions of science teaching which 

can be best fulfilled through PW. For the purpose of the schools inquiry, the following 

ten statements referring in particular to PW on science teaching method: ( I) to encourage 

accurate observation and careful recording; (2) to promote simple commonsense, 

scientific methods of thought; (3) to develop manipulative skills; (4) to give training in 

problem solving; (5) to fit the requirements of practical examination regulation; (6) to 

elucidate the theoretical work so as to aid comprehension; (7) to verify facts and 

principles already taught; (8) to be an integral part of the process of finding facts by 

investigation and arriving at principle; (9) to arouse and maintain interest in the subject; 

(10) to make biological and physical phenomena more real through actual experience." 

Besides, Kerr (1963) notes that out of the above ten aims of PW the first four refers the 

possible effects of PW, the last two are possible effects on one's general attitude to 

science and the rest four refer to the actual teaching process. 

Pakinson (1994) said about the aim of PW in sc ience education, they are a whole host of 

reasons for carrying out PW in science lesson. Some of which one li sted below. PW: 

Motivates pupils to do science and helps to keep them interested; to teaches skill s to 

pupils (e.g., the ability to make accurate observation, manipulation ski ll s; to helps to 

promote logical thinking accepts the theory (i.e. , the idea of seeing is believing); to 

provide an opportunity for pupils to develop communications skills and to learn through 

group di scussion; to provide an opportunity for pupils to work together as part of a team. 

It could also be said that the more PW pupi ls do the greater skill will be and the higher 

wi ll be their level or grade in any assessment scheme. In general Parkinsan clearly states 

that, the pupils will be presented with a variety of types of practical work, but they should 

all fulfill three major aims (1) they should motivate the pupils to do science (2) pupils 

should learn something from the experience and (3) they should be safe. 
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2.6 The status of assessment 

The use of laboratory situation to assess aspects of student' s work that may not 

appropriately be assessed by regular paper - based tests. A wide variety of testing 

objectives are possible and Brown,Bull and Pendlebury( 1997) offer a long li st of 

potential objectives which may need to be included in assessment. As a result of deciding 

what exactly it is that needs to be assessed, the teacher must decide whether any simple 

paper-and - pencil test method is adequate or whether the laboratory needs to the venue 

for assessment. Typically, students are required to perform some experimental procedure, 

note the results and evaluate their findings in the fo rm of laboratory practical assessment. 

Assessment and instruction are two inseparable entitles and some educators say 

assessment and instruction are two faces of a co in. In other words, assessment should be 

integral part of the teaching learning process. Instructors are expected to use different 

assessment tools and the assessment should be continuous. 

In science laboratory practical courses, students are expected to deve lop the three 

categories of educational objectives, namely cognitive, affective and psychomotor. The 

instructional objectives should be clearl y stated in the course out line or in laboratory 

manuals. And also, it has to show the tiU"ee categories of educational objectives. In 

principle assessment should be based on the instructional objecti ve. So in order to show 

whether students develop a necessary knowledge, sk ill and value using different 

assessment techniques is the onl y mechanism. Instructors in science laboratory courses 

are expected to use different assessment tools like laboratory reports, qui z, fina l written 

exam and practical exam as stated in the curriculum Guide. But all KCTE instructors ' of 

chemistry used only laboratory reports and final written exam which accounts 40% and 

60% respectively to determine student grade in laboratory practical courses. 

The general method of assessment to be fo llowed in higher institutions is indicated in the 

Education and Training Policy (EA TP). The policy says, "Continuous assessment in 

academic and practical subject, including aptitude tests will be conducted to ascertain the 

formation of all round profile of students at all levels" (EATP 1994: 18). Regarding 

assessment methods for laboratory practical courses the following methods are indicated 
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In the curriculum guide: Laboratory reports (40%); quiz (20%); practical examination 

(20%) and finally written exam (40%). However, Hofstein and Lanetta (2004) said that: 

It was observed that educators still faced the problem of defining activities as an 

essential of the science curriculum due to the complexity of factors related to practical 

work and the use of assessment procedures that have often been inadequate (woolnough, 

199 1) 

Well-designed, inquiry-type laboratory activities can provide learning opportunities that 

help students to develop high-level learning skills. They al so provide important 

opportunities to help students learn to investigate (e.g., ask questions) , to construct 

scientific assertions, and to justify those assertions in a classroom community of peer 

investigators in contact with a more expert scientific community. There is no doubt that 

such activities are time-consuming. And also, the education system must provide time 

and opportunities for teachers to interact with their students and also time for students to 

perform and reflect on such and similar complex inquiry and investigative tasks. Such 

experiences should be integrated with other chemistry classroom learning experiences in 

order to enable the students to make connections between what is learned in the 

classroom and what is learned and investigated in the laboratory. This is largely based on 

the growing sense that learning is contextualized and that learners construct knowledge 

by solving genu ine and meaningful problems (Brown, Collins, & Duguit, 1989). One of 

the most crucial problems regarding the implementation of inquiry-type laboratory 

experiments is the issue of assessing students ' achievement and progress in such a unique 

learning environment. In general numerous science teachers are not using authentic and 

practical assessment on a regular basis. The National Science Education Standards 

(NRC, 1996) indicate that all the students' learning experiences should be assessed. As 

teachers, whose goa l is to assess comprehensively what takes place in school science in 

general, or in the laboratory more specifically, we should use appropriate assessment 

too ls and methodologies to identify what students are learning both in terms of concepts 

as well as procedures. The effect of such experiences on students' interest and motivation 

should also be assessed. 
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2.6.1 Assessment techniques in science 

The objecti ves of sciences can be categorized into three general areas. These areas 

correspond to Bloom's taxonomy of educational objecti ves called the cognitive, 

psychomotor, and affective domains. The objectives of sciences are as follows: 

1. Science content:-to measures the student's knowledge and understanding of 

scientific concepts, principles, etc. 

2. Science process:-to measure the student' s practical skills and abili ties 

3. Scientific attitude:-to measure the student' s attitude to science and acquisition of 

scientific attitude. 

What are the contemporary methods of assessing the above obj ectives? Mayer 

(1988), Black (1990) and Giddings and Fraser (1988) have clearl y identified the 

assessment techniques which are applicable for assessing the three areas of 

science objectives. 

2.6.1.1 Assessing the science content 

To assess the science contents Mayer identi fied written examination, oral examination 

(interview), practical examination and pupil/student se lf assessment as the appropri ated 

methods. The Written examination is used to assess the acqui sition of scientific 

knowledge, understanding, application, analysis, synthesis and evaluation. It can appear 

as fixed response questions such as multiple choice, true or false, matching and free 

response questions such as sentence completion, short answer question, structured 

question and essay question. Some educators argue that the written examination 

particularly the fi xed response questions encourage recalling of learnt facts . On the other 

hand, if one wishes to measure understanding, application and the higher cognitive 

abilities such as analysis and evaluation the free response questions as well as multiple 

choices. It is important to note that, the short answer question include labeling diagrams, 

completing sentences, completing graphs, table, giving definition , short description and 

doing calculation. Each of the above methods has its own strengths and weaknesses. For 

example, a multiple choice question and true or fal se question do not give direct evidence 

of students understanding. They have to be accompanied by short answer question to 
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justify why they choose the item. On the other hand, the advantage of multiple choice 

questions is to measure large factua l information in a relatively short time and easy to 

mark them. 

2.6.1.2 Assessing the science process 

In science literature, the science process or sCience as method is viewed as an 

independent entity in science curriculum not as a subservient to scientific concepts and 

their understanding. Murphy and Gott (1984) argued that the adoption of this view of 

science inevitably focused attention on the activities associated with solving problems 

scientifically. They grouped the science activiti es into six categories outlined below. I. 

Use of graphical and symbolic representation, 2. Use of apparatus and measuring 

instruments, 3. Observation, 4. Interpretation and application, 5. Planning of investigation 

and 6. Performance of investigation. To assess the above practical activities in science, 

Giddings and Fraser and Black identified four broad categories of assessment techniques. 

These are written laboratory report, written test items, laboratory practical work and 

observational assessment. 

The written laboratory report is commonly used to assess the student's ski ll of planning, 

designing a procedure and drawing conclusion of an investigative work. The problem is 

that the student ' s skill of manipulating instruments, observing and recording data and 

performing an investigation are missed. 

The written test items for practical activities include reading measunng instrument, 

planning, designing, applying learnt knowledge and interpreting data, etc . For example, 

students can be asked to read a temperature from a scale printed on a test paper. 

The practical activities that cannot be assessed with a written test can be assessed 

practically using "bit by bit" or holistic approach. 'The bit by bit approach employs either 

a prearranged stationary laboratory set up and require students to take accurate 

measurements, make and record qualitative observation and make interpretation or give 

an equipment and require celiain types of response in terms of measurement taking and 
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analysis of the resu lt. Giddings and Fraser (1988) have acknowledged that the 

prearranged stationary approach is reliable and practical where large numbers of students 

are invo lved. Observational assessment on several occas ions throughout the year is 

necessa ry or covers adeq uately the variety of tasks and teclmiques which comprise the 

total practi ca l work. Use of checkl ist in observational assessment is essential. 

2.6.1.3 Assessing scientific attitude and students interest to science 

To assess the students' attitude to science and the development of scientific attitude, the 

attitudinal instructional objectives have to be clearly outlined. Scientific attitudes include 

curiosity and open mindedness while students' interest to science includes enj oyment of 

science learning, attitude towards the social benefits and problems which accompany 

scientific progress. 

To assess the students' attitudes a relevant measuring questionnaire can be prepared for 

the different science re lated attitudes (Gadding and Fraser, 1988). Observation of 

students; Performance in a classroom can be also used to assess the students ' attitude. 

Experiences of other countries, for example, the UK, show that attitudinal assessment has 

not been part of the assessment. However, educators argue that as long as the scientific 

attitude is part of the curriculum, it has to be assessed and the assessment result has to be 

used for developing proper attitude and not for promotion purpose. 

2.6.2 The chemistry laboratory: A unique mode of learning, 

instruction and assessment 

Kelly and Lister (1965), based on comprehensive research fi ndings, suggested that the 

sc ience labo rato ry is a unique mode of teaching and learn ing and that the abilities of 

students in the laboratory are onl y sli ghtly correlated with their abi lities in other non­

practical learning experi ences. Support for thi s was provided at a later stage by Tamir 

(1 972) and more recentl y by Yeany, Larossa, and Hale (1989). A study on modes of 

learning and teaching in the context of chemistry was conducted by Ben-Zvi, Hofstein, 

Samuel, & Kempa (1977). The main goal of this study was to identi fy relationshi ps 
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between modes of learning in the chemistry laboratory and other modes of learning that 

prevail in high school chemistry. The study was undertaken in the context of a laboratory 

centered program: ChemistlY for High School (1972), developed at the Weizmann 

Institute of Science. This program was developed and implemented in the Israeli 

education system to replace the adopted version of the CHEMSudy program . To this end, 

a battery of tests were developed to cover at least the first three phases of performance in 

the chemistry laboratory (Kempa & Ward, 1976; Kempa, 1986; Giddings & Hofstein, 

1990; Giddings, Hofstein , & Lunetta, 199 1): planning and design (formulating questions, 

pred icting results, formulating hypotheses, to be tested designing experimental 

procedures); peljormance (in conducting an experiment, manipu lating materials and 

equipment, making decisions about investigative techniques, observing and reporting 

findings) ; analysis and inlelprelalion (processing data, explaining relationships, 

developing generalizations, examin ing the accuracy of data, outlining limitations, 

formu lating new questions based on the investigation conducted); and application 

(making predictions about new situations, fo rmulating hypotheses on the basis of 

investi gative results, applying laboratory techniques to new experimental situations). 

These phases refer both to psychomotor skills (manipulation and observation) and to 

cogni tive abi lities, i.e. investigation and processing of a problem and its solution by 

practical means. The battery of tests included two practical tests using a scheme and 

criteria ori ginal ly developed by Eglen and Kempa (1974), an observational test (Kempa 

& Ward, 1976), two paper and pencil achievement tests, and an attitude and interest 

questionnaire . This battery of tests was administered to a sample of 233 , 10th grade 

students (in 12 classes from 5 schools) in Israe l. Correlation of the results fo llowed by 

facto r analytic investigation revealed the following: Cognitive achievement in chemistry 

measured by written paper and pencil tests and achievement in the chemistry laboratory 

constitute independent modes: - Factor analytic investigation of the various variables 

showed that the practical domain can be subdivided into three distinct modes: -problem­

solving abilities; skill s in performing routine laboratory tasks and the abi lity to observe. 

Overall ach ievement in chemistry is therefore a combination of all these various modes 

that have to be taken into consideration when assessing students ' abi lity in chemistry. 

Al though this study was conducted in the mid-seventies, it is still in alignment with more 

recent refo rms in science, claiming that if we trul y value the development of knowledge, 
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ski ll s, and attitudes that are unique to practical work in science laboratories, appropriate 

assessment of these outcomes must be developed and implemented continuously by 

teachers in their own laboratory-classrooms. The National Science Education Standards 

(National Research Council , 1996), for example, indicate that the enti re student' s 

learning experiences should be assessed and that the assessment should be authentic. 

Attention to such standards, however, has promoted testing that has genera ll y not 

incorporated the assessment of performance and inquiry, although there have been a few 

noteworthy effOits to do so. Researchers, teachers, and testing jurisdictions, whose goal is 

to assess comprehensively the learning that takes place in school science generally, or in 

school labo ratories more specifically, should use appropriate assessment tools and 

methodologies to identify what the students are learning (conceptual as well as 

procedural). 

2.6.3 Assessing student's performance, progress and achievement 

using different modes of presentations in chemistry laboratory 

Bryce and Robertson (1985), in their review of the literature regarding assessment in the 

laboratory, wrote that in many countries teachers spent considerable amounts of time in 

supervlsll1g laboratory work, but the bulk of science assessment is traditionally non­

practical in nature. More recently, Yung (200 1) on the basis of a study conducted in 

Hong Kong in the context of biology learning. Presented data that demonstrate the 

complexity of assessment in school science laboratories. According to Yung, teachers 

should be aware of the potential of assessing their students regarding the improvement of 

teaching and learning. However, he claims that even as we enter the 21 st century, 

teachers continue to assess their students using paper and pencil tests, thus neglecting 

many of the most important components of students' performance in the science 

laboratory in general, and the inquiry laboratories in pmticular. Tn the previous section we 

presented the four phases that comprise practical work in the chemistry laboratory. 

Kempa (1986) suggested that these phases of experimental work provide a valid 

framework for the development and assessment of practical skills. In order to assess these 

phases, valid, reliable, and usable measures must be developed and implemented. A 

review of the literature (Ganiel & Hofstein, 1982; Bryce & Robertson, 1985; Giddings & 
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Hofstein , 1990; Giddings, Hofstein, & Lunetta, 1991; Tamir, Doran, & Chye, 1992; 

Lazarowitz & Tamir, 1994; Lunetta, 1998; Hofstein, Kipni s, & Shore, 2004) has sho wn 

that in general, several distinct categories of assessment are available to assess some or 

all these phases: written evidence (either trad itional laboratory reports or paper and pencil 

tests); one or more practical examinations; continuous assessment by the science teacher 

or researcher; and the combined methods in which at least two of the assessment methods 

are employed. 

2.6.3.1 Non- practical assessment 

2.6.3.1.1 Written evidence 

Trad itionally, sc ience teachers have been assessing their students' performance in the 

laboratory on the basis of their written reports, during or after the laboratory exercise. 

Unfortunately, thi s method of assessment provides onl y limited info rmation regard ing the 

Students' behavior and performance during the practical exercise. The second form of 

written evidence is a paper and pencil test, designed to assess students' knowledge and 

understanding of the use of experimental techniques and the principles underlying 

laboratory work and procedures. Such a method was employed by Ben-Zvi, Hofstcin, 

Samuel and Kempa (1976). The test was divided into two sections, dealing with ( I) 

principles and tecimiques, and (2) methodology. In this case, too, the method is limited to 

the more theoretical components of the laboratory work and therefore does not provide 

evidence fo r the more performance-type activ ities. 

Paper - and - penci l tests can be used to assess student 's procedural knowledge or to 

complement pract ical tests of technical ski ll s. (For an early example of such tests, see 

persing (1929) and for a more recent one, see Lunetta, Hofstein and Giddings (198 1)) . 

However; what is or can be measured by such tests is uncertain. Use of written tests to 

replace practical tests is a dubious procedure. Kruglak (1955) showed only low to 

moderate correlations between laboratory performance tests of very specific skills and 

paper-and-pencil items which were intended to be exact analogues. Correlations fo r more 

complex aspects of laboratory performance were even lower. 
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2.6.3.2 The purpose of assessment 

As we know, the laboratory can play an impoltant role at all levels of sc ience education. 

The laboratory does not only provide unique learning experiences but also requires 

special assessment procedures. Teaching in the laboratory requires special skill s is time 

consuming and quite expensive. Unless we can show clearly that learning in the 

laboratory carries important benefits, it is doubtful whether education systems and higher 

institutions will be willing to allocate time and means to it. The relationship between 

assessment and curriculum goes in two directions: on the one hand, curriculum 

determines the ki nd of assessment that takes place in higher institutions; on the other 

hand, the result of assessment are used of a basic for decisions regarding a variety of 

higher institutions related curriculum, such of a di stribution of students in to study 

groups, promotion to a higher level, selection of instructional materials and instructional 

strategies. 

2.6.3.2.1 Advantages of practical assessment over Non-practical 

assessment. 

Practical assessments have fairly high face validity because the activities which are 

similar to those carried out by scientists in their normal work (Dunn, 1986). NLPA have 

low face validity because they are not married in scientific works. Another aspects of 

validity is the extent to which the assessment procedure measures the desired out comes 

and on this criterion, a student's skill is best assessed by LPA of students results using 

skill.Assessement on the basis of the results NLPA would have the lowest rate. LPA of 

sk ill may be extremely valid, reliable and capable of di scriminating between students. 

LP A is a unique made of assessment. Hence, there is no real and complete substitute for 

it. This means that LPA can and should be used to assess all the outcomes expected of 

learning in the laboratory although different kinds of LPA assess different kinds of skills . 

LPA involve doing something rather than writing about something, this is an area which 

should not be neglected. 
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2.6.3.3 Practical Assessment 

2.6.3.3.1 Practical examination(s) 

This type of examination is the most valid approach for assessi ng the performance phase, 

in which the student is involved in the conducting of and deci sion mak ing with in the 

experimental and observational phases. Examples of practical examinations used in 

research studies were found mainly in studies conducted and published throughout the 

1970s (e.g., Yager, Engen, & Snider, 1969; Tamir, 1972, 1974; Eglen & Kempa, 1974; 

Kempa & Ward, 1975). Ben-Zvi, Hofstein, Samuel, and Kempa ( 1976) used three 

practical tests in a study in which the educational effectiveness of a filmed experiment 

was investigated in the context of high-school chemistry learning. Two groups of 

students were involved in the study: a group of students who watched the experiments 

performed in 8mm film-loops and a control group in wh ich the participating students 

performed the same experiments as hands-on activities. The first practical test required 

students to perfonn experimental work according to well-defined instructions ; its main 

purpose was to examine manipulative skill s. This was done by using a checkl ist 

embracing fo ur subcategories of manipulative skills (experimental techniques, 

procedures, manual dexterity, and orderliness) suggested previously by Eglen and Kempa 

(1974). The second practical test was developed with the goal in mind of assess ing 

students' skill s in the context of a problem-so lving situation involving not only the 

activities to be performed but also the planning of an experimental procedure in an area 

not previously encountered by the students, for example, a quantitative investigation of 

the effect of heat on a carbonate. The same checklist was used as in the first practical test. 

The third practical mode of assessment was an observational test. This test consisted of 

six test-tube-type experiments covering the fo llowing perceptional areas: color change, 

change of temperature, evolution of gases, and the precipitation of so lids. The results of 

the study indicated that, except for the manipulative skill s area, filmed experiments 

presenting experimental situations are an effective substitute for students' individual 

laboratory work in that they do not adversely affect cognitive or laboratory-based 

problem-solving achievement. However, in the area of routine manipulative skill s, direct 

experi ence with laboratory work obviously leads to a higher performance level; but the 

relative advantage gained by the experiment-group students over the film -group students 
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is small and strongly supports the potential of fi lmed experiments as a means of teaching 

manipulative skill s simply. Common sense suggests that teclmical sk ill should be tested 

in a practical setting. Experience shows that despite the apparently obvious connection 

between student learning in the science laboratory and the testing of students' 

performance, the use of laboratory practical testes has a patchy history worldwide­

although some countries (e.g. the United Ki ngdom) have a long tradition of practical 

examinations at both secondary and tertiary levels. Even in the UK, the use of practical 

examinations has varied depending on the value currently placed on testing of technical 

ski ll s or observational ski ll s, and the extent to which it has proved feasible or desirable to 

test higher level enquiry skills. [t is a point of criticism that sometimes the testing of 

technica l skill s, procedural knowledge and enquiry skill s are confounded so that poor 

performance on the fonner two results in low marks on the latter. In addition, there have 

been doubts about the validity, reliability and discriminating ability of practical tests. 

They are expensive; require extensive organization and supervision and constant renewal 

with attendant admini strative difficulties. The practices of assigning low proportions of 

marks to results of pract ical tests or of moderating students' marks on the basis of their 

performance in written tests are extremely dubious in view of studies which have 

demonstrated consistent low correlations bel ween laboratory practical examinations and 

(knowledge-oriented) written tests (Abousief and Lee, 1965; Robinson, 1969; Tamir, 

1972; Comber and Keeves, 1973; Kempa and Ward, 1975). Tamir (1972) introduced the 

term ' the practical mode' to signify this difference in performance. 

On thi s basis, the importance of pract ica l examinations for assessment of practical skills 

seems well established (Kempa, 1986). The relationship within the practical ski ll s to be 

assessment is a matter of priorities within a curriculum. The following wi ll serve as an 

example. It is the schedule adopted for the assessment of chemistry laboratory work at 

sixth form level in the United Kingdom (University of London, 1977): Manipulative 

skills (25-30%); Skills in observation and the accurate recording of such (25-30%); 

Abili ty to interpret observations (20-25%); Ability to devise and plan experiments (10-

15%) and Attitudes (10-20%) 

Practical tests (and also wri tten reports and interviews) have fair ly high face validity 

because the activities which are similar to those carried out by scientists in their normal 
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work (Dunn, 1986). Paper- and - pencil tests have low face validity because they are not 

mirrored in scientific work. One wou ld not wish to push this comparison too far- there is 

little or no poss ible counterpart for secondary or tertiary students. Another aspect of 

validity is the extent to which the assessment procedure measures the desired outcome, 

and on this criterion, a student's technical skill is best assessed by direct observation of 

the student using the skill. Assessment on the basis of results would have lower validity 

and again paper- and - pencil tests wou ld have rate lowest. In summary, direct practical 

tests although superficial in their relationships to the work of practicing scientists, are the 

best tests available. 

In practice, compromises are required and use of a range of testing methods may be 

advisable (kempa, 1986). For example, direct observation of technical si ll s may be 

extremely va lid, reli able, and capable of discriminating between students. However, it is 

extremely time- consuming and on some occasions may be replaced by measurement of 

outcomes with tolerable deficiencies. Use of criterion referenced testing is the only 

acceptab le method of providing student feedback on performance of technical skill s 

(DllIlli, 1986). Teachers must decide what constitutes acceptable mastery of a skill. Care 

must be taken not to include in assessment for grading, mastery level ski ll s where most 

students will top out on the test. Skills un which mastery is required are best separated in 

a compulsory prerequisite examination on a pass/fail basis. 

The main obstac le in using the 'practical examination' approach is that its 

implementation is limited to those experiments that can be readil y administered to 

students in a limited time, which obviously restricts both the scope and validity of the 

assessment. In addition, it can also have undesirable effects on the choice of experiments 

conducted throughout the year. In other words, in general, teachers limit their choice of 

experiment to those highly related to the type of experiment utilized in a practical test. 

There has been a change towards continuous internal assessment of practical abilities 

conducted and monitored by teachers in their school system in attempting to overcome 

these limitations and obstacles. 
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2.6.3.3.2 Continllolls assessment 

In attempting to overcome the drawbacks of practical examinations, teachers have shifted 

towards implementing the assessment of students ' achievement and progress in the 

science laboratory by using continuous assessment. The philosophy behind this method is 

that students are not only evaluated at the end of the learning process, but instead this is 

A continuous and dynamic process (JMB, 1979). In this form of assessment the science 

teacher unobtrusively observes each student during the normal laboratory sess ion and 

rates him or her regarding specific preconceived criteria and marking schemes (JMB, 

1979; Ganiel & Hofstein, 1982; Giddings & Hofstein, 1990; Hofstein, Kipnis, & Shore, 

2004). This system was largely formalized in the United Kingdom (JMB, 1979) as an 

alternative to one- time practical examinations that were administered by the government. 

Continuous assessment of practical work on several occasions throughout the year(s) is 

necessary to adequately cover the variety of tasks and skill s that comprise a total program 

of science-based practical work. 

The continuous assessment method was implemented in Israel in a study in which 

Students perform inquiry-type experiments (Hofstein, Kipnis, & Shore, 2004). For this 

study, about 100 inquiry-type experiments were developed and implemented in 11 th and 

12 th grade chemistry classes in Israel (for more detail s about the developmental 

procedure, assessment of students' achievement and progress, and the professional 

development of the chemistry teachers see Hofstein et aI., 2004). Almost all the 

experiments were integrated into the framework of the key concepts taught in high-school 

chemistry, namely acids-bases, sto ichiometry, oxidation-reduction, bonding, energy, 

chemical equi librium, and the rates of reactions. These experiments have been 

implemented in the school chemistry laboratory in Israel for the last five years . As 

previous mentioned, under these conditions, we controlled such variables as the 

professional development of teachers, the continuous assessment of students' progress in 

terms of achievement in the laboratory, and the allocation of time and facilities (materials 

and equipment) for conducting inquiry-type experiments. 
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2.6.3.3.3 Direct observation 

The most direct method for assessment of students' technical ski ll s is for suitab le trained 

judges to observe them in action. This method has reasonable face validity in that it is 

most similar to the situation for which the student is being trained although it is far from 

clear what standards should apply (those of practicing scientists or those of secondary or 

tertiary teachers?). Direct observation meets the criterion of validity where the 

assessment procedure measures the desired outcome. All other methods of assessment 

involve some steps of inference. 

There are two major criticisms: one is pragmatic and may be the single most important 

reason for discontinuation of direct observation programmers or for their patchy use. This 

is the necessarily highly individualized and time-consuming nature of the method. The 

second criticism is more fundamental and concerns the distinction between performance 

and underlying competence (Wood and Power, 1987). Here there is always the danger of 

fal se negatives-students who perform poorly are judged to lack underlying competence 

where as they may have a fair grasp of procedural knowledge and technical ski ll s but not 

be able to apply them to the particular examination question. Direct observation should 

be accompanied by suitable elaborative procedures ' (Wood and Power, 1987) where by 

students would be interviewed or otherwise given the opportunity to explain why they did 

X or what they would do if conditions changed to Y. This may sound even more 

dauntingly time-consuming than direct observation is already but would probably be 

necessary on ly sometimes if performance criteria (described below) were made available 

to students at the time of learning a technique (as well as to staff at the time of an 

examination). 

Different methods for direct assessment have been reviewed and illustrated (Dunn, 1986; 

Kempa, 1986). The research study reported by Englen and Kempa (1974) used three 

different methods of assessment by direct observation, subjective rating, checklists and 

intermediate mode checklists. 

Subjective rating is threatened by idiosyncrasy and vagueness but checklists have a long 

and honorable history (Hendricks, 1950; Kempa, 1986, Chapter 5) and see Tamir's 

chapter 5.2, on national evaluation processes in Israel). Intermediate mode checklists 
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have a shorter history but have been successfull y modified for use with assembly of 

equipment (G idd ings and Hofstein, 1980). 

Research findings for the three different methods of assessment (Englen and Kempa, 

1974) were as follows: 

(I) Subjective rating resulted in low mean grades by companson with other 

methods and this was attributed to use of negative or penalizing performance 

characteristics. 

(2). Use of the checklist assessment method resulted in lower grade variances than 

either of the other methods but had advantages of validity. However, it was 

impractical for use in normal classes since it involved long spans of 

individualized attention to very few students. 

(3) The intermediate mode was found to have most of the advantages of the 

checklist (similar mean grades and variances) without its disadvantages of 

being too detailed and too consuming of time and energy for normal purposes. 

The basic mechanism appeared to be as for subjective rating but with use of 

both positive and negative performance features presumably due to 

specification of performance criteria. 

2.7.3.3.4 The nature of practical mode 

Olson (1973) observes that human learning is always mediated or specified through some 

form of human activity. Both knowledge ('knowing tha!' ) and ski ll s ('knowing how' ) are 

acquired by using one or more of the following modes: direct experience; 'modeling or 

observation' and 'symbol ically coded' (i.e. information transmitted through the media of 

speech, print, pictures and films). Any educational experience involves both knowledge 

and skill. Because different experiences generate different kinds of ski lls, it is important 

to recognize that the means of instruction exert a decisive effect on the acquisition of 

skill s. Therefore, the crucial , yet largely overlooked, issue for instruction becomes one of 

deciding which skills should be cultivated. In our schools aspire to facilitative the 

acquisition of both knowledge and skill s, they are reasonably successful in serving the 

goals pertaining to the acquisition of knowledge, but they serve poorly the educational 
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goals pertaining to the development of skills. Yet it is these skill s that are primarily 

responsible for the generalizable effects of experience. 

Table 2.3 The relationship of knowledge and skills to goals, modes, and 

media and assessment outcomes 

Educational componellt knowledge Skills 

Educational goals 

Cultural heritage High Low 

Motor skills Low High 

Intellectual skills Medium High 

Affective outcomes Medium High 

Modes of learning (forms of experience): 

Direct experience Medium Medium 

Modeling and observations Medium Medium 

Symbolically coded High Low 

Instructional media: 

Performance acts with direct feedback Medium Low 

Mass media (speech, print, TV, 

film s, Pictures) High Low 

Present-day schooling High Low 

Assessment of outcomes: 

Paper and pencil achievement tests High Low 

Real-life situations Medium High 

Techniques-oriented practical tests Low High 

Enquiry- oriented practical tests High High 

Source:- Attempts to summarize Olson's (1973) arguments by presenting the 

relative contributions to knowledge and skills of four major components of 

education: goals, modes of learning, instructional media and the assessment of 

outcomes. 
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How does the laboratory relate to the different educational components? As far as 

educational goals are concerned the laboratory is certainly expected to provide for the 

development of motor and intellectual ski ll s as well as problem- solving abi lities and 

affective outcomes. The major learning mode is direct experience, based on instructional 

media characterized by performance acts with direct feedback. While typical paper and 

pencil tests are , as suggested by Olson, ' high' in knowledge. 

And ' low' in skill s, practical tests of any kind are judged by us to be ' high ' in ski ll s. 

However, there is a fundamental difference between the two types of practical tests-while 

techniques oriented tests are ' low' in knowledge, enquiry oriented tests are 'high' in both 

knowledge, and skills. It has been argued elsewhere that the school laboratory occupies a 

unique position since it offers a balanced mix of modes of learning and provides ample 

opportunities for the development of skill s. This uniqueness has been designated the 

practical mode (Tamir, I 972a). 

The distinctiveness of the practical mode is restricted neither to the involvement of the 

learner in manipulation, nor to the activation of psychomotor skills. We argue that even 

intellectual ski lls such as planning an investigation, formulating hypotheses and 

interpreting data are different when carried out as part of an investigation going on in the 

laboratory. 

2.7 Awareness of assessment 

Teachers rarely have opportunities to engage 111 assessment design even though 

classroom assessment is fundamental to effective teaching. Teachers who strive to teach 

for student understanding need to be able to assess student understanding. There are few 

opportunities, however, for teachers to develop their conceptions of assessment or to 

learn how to assess student understanding in ways that inform instruction and support 

student learning. In working with teachers from across all grade levels, it is clear that 

there is demand for add itional support in classroom assessment and a wi llingness to 

admit limited expertise in several key facets of assessment. In fact, in contrast to teachers 

in other disciplines, there seems to be greater doubt expressed by mathematics teachers 

about the design of the quizzes and tests they use and the usefulness of those tasks for 
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eliciting student responses that might exemplify student understanding of mathematics. 

Contrast the typical classroom assessments in mathematics with scientific inquiry 

promoted in student-initiated experiments in science labs, genre-based writing in 

language arts, and extended conversations in a foreign language class. The comparison is 

easy to appreciate even without empirical evidence. Teachers' limited conceptions of and 

confidence in assessment often restrict implementation of mathematics curricula designed 

to achieve more ambitious goals for student learning such as non-routine problem 

solving, modeling, generalization, proof and justification. At present, therefore, there is 

an urgent need to provide mathematics teachers opportunities to develop the ir expertise in 

classroom assessment. 

Hofstein and Lunetta (2004) said that: 

Clearly, serious discrepancies exist between what is recommendedfor teaching in 

the Laboratory-classroom and what is actually occurring in many classrooms. 

Researchers need to examine and understand why large numbers of "good 

teachers " have not been using authentic and practical assessment on . a regular 

basis. Such understanding should then shape research on classroom practice, the 

development of assessment techniques, teacher professional development, and 

further research studies. No doubt, the issues are complex, but explanations may lie 

in differences in the perceptions of teachers and researchers. For example, 

teachers may perceive they do not have the time or skill the required to implement 

such assessment methodologies successfully. Reluctance may also originate in the 

beliefs teachers hold about what students should be learning in laboratory 

experiences, how students learn, what they need to do to achieve important learning 

outcomes, and what they need to perform successfully on external examinations. 

Building on relevant scholarship, future research in science education should 

produce information that informs the development of strategies, protocols, and 

resources for teaching and for the professional development of teachers. Questions 

to be addressed include how to assess students' learning efficiently and effectively 

when they are engaging in inquiry and practical work, how to engage students with 

different skills and knowledge in practical experiences that result in meaningful 

learning, and how to promote a more effective laboratory learning environment. 
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Bryce and Robertson (1985), in their review of the literature regarding assessment in the 

laboratory, wrote that in many countries teachers spent considerable amounts of time in 

supervising laboratory work, but the bulk of science assessment is traditionally non­

practical in nature. More recently, Yung (200 1) on the basis of a study conducted in 

Hong Kong in the context of biology learning. Presented data that demonstrate the 

complexity of assessment in school science laboratories. According to Yung, teachers 

should be aware of the potential of assessing their students regarding the improvement of 

teaching and learning. However, he claims that even as we enter the 21 " century, 

teachers continue to assess their students using paper and pencil tests, thus neglecting 

many of the most important components of students' performance in the science 

laboratory in general, and the inquiry laboratories in particular. 

2.8 Attitude of assessments 

An attitude as stated by Manogue (1999) is a mixture of beliefs, thoughts and feelings 

that predispose a person to respond, in positive or negative way, to other people, objects 

or institution. He further described that attitudes can not be measured directly, so one 

infers a person's attitude from his/ her actions and uses to predict future actions. 

Goodwin and Klaaismer (1975) and Manogue (1999) assert that attitudes can and do 

change through: Personal experience (direct contact), Reflection on personal experience, 

Group interaction, Professional identity, Chance conditioning, Media influence 

(persuasion) and Cult influence (closed communities). They further added that changes 

in attitude can be brought about by changing Knowledge, understanding, ski ll s and 

context. They assumed that these changes can be brought about through lectures, small 

group work, practical and projects. 

It can be deduced that positive or negative attitudes that instructors may have due to 

reasons of their own may have the power of influencing their work positively or 

negatively. Moreover since attitude can be changed through anyone of the above 

mentioned ways, the attitudes of instructors can be changed positively towards the task 

they have in their hands. However, researchers and educators share the idea that 

instructor's low interest or negative attitude towards assessment has been one of the 

variables that contributes to ineffective implementation. In view of thi s, some researchers 

such as Nitko (1996) and Gronlund and Linn (2000) are of the opin ion that a new 
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assessment progress can succeed only if instructors accept it. If instructors do not accept 

the basic philosophy of a program, one can hardly expect that it will be properly 

implemented. It seems clear here that instructors do their job successfull y, if they 

themselves accept the basic inputs of the program. In li ne with the above view, Teshome 

(200 1) has asserted that instructors must understand the assessment process, fee l secure 

about it, and accept it as their own fo r its effective implementation. But, insufficient 

training, lack of adequate materials, lack of moral support, and lack of ori entation and 

assistance from concerned body make it difficult for instructors to appreciate and apply 

continuous assessment. 

For example, in Sirlanca the main problems encountered was instructors' resistance to 

implement Continuous Assessment and the causes were instructors' lack of preparation 

and parent's mistrust of instructors' judgment (Thorndike, 1997) 

Taking the student attitude towards assessment, Shirley.M.et al (2003) agree that, pupils 

who do we ll on tests like tests and pupils who do not perform well in tests do not like 

tests .From the above statement one can guess that pupils, who do well on tests may have 

a negative attitude towards continuous assessment and to the contrary, pupils who are not 

comfortable with tests may have positive attitude towards continuous assessment 

2.9 Factors affecting practical assessment 

In order to maximize the efficiency of summative (and formative) assessment, the 

following factors must be considered: 

Authenticity (Brook hart, 1999); Variety (Ke llough et ai, 1999); Volume 

(Kellough, 1999); Validity (Brook hart, 1999); and reliability (Kellough, 1999) 
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2.9.1 Authenticity 

Assessment that is aligned with the classroom objectives and that reflects a real-world 

application is called authentic assessment. In providing examples of authentic 

assessment, Kellough et al (1999: 30-3 1) wrote that: 

In Engli sh language arts ... although it may seem fairly easy to develop a 

criterion-referenced test, administer it, and grade it, tests often measure language 

sk ill s rather than language use. It is extremely difficult to measure students' 

communicative competence with a test .... An authentic assessment of 

punctuation then would be an assessment of a performance item that involves 

students in writing and punctuating their own writing. For the authentic 

assessment of the students understanding of that which the student has been 

learning, you would see a performance based assessment procedure, that IS, a 

procedure that requires students to produce rather than to select a response. 

2.9.2 Variety 

Another method of insuring quality assessment is to use a variety of assessment 

techniques. Traditionally, True/False and selected response test items have been popular 

method of assessing students. However, these are limited in scope and typically test each 

student's capacity for rote memorization. 

However, assessment should include all three domains of learn ing; cognitive, affective 

and psychomotor; in addition, assessments of the cognitive domain should reflect, at least 

partially its higher levels, such as synthesis and evaluation. Hence instructors should see 

use a variety of assessment technique, such as portfolios, cooperative research projects, 

papers and performance tests. Variety, in addition to permitting an instructor assess each 

of the domain of learn ing, is also a method for minimizing assessment bias against risk­

groups. For example, "Decoding the language of a paper and pencil test can hinder 

language minority students from demonstrating what they know. Instructors will want to 

use a variety of assessment methods to provide more complete pictures of assessment 

methods to provide a more complete picture of students ' progress and cease of need 

(NREL, 2000). 
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2.9.3. Volume 

Unfortunately, instructors often require more summative assessments than are necessary. 

According to William (1 992 : 11-20): 

The quantity of assessment, which contributes toward the final resu lt, need onl y 

be the minimum amount of necessary to ensure a valid result ... students resent 

over-assessment that often occurs across their course because each subject 

instructor believes his/her workload is reasonable. Large amounts of assessment 

also take their toll on staff, especially in terms of setting and marking. It is not 

surprising that examiners may be tempted to set assessment with more regard fo r 

ease of marking than fo r educational benefit. 

2.9.4. Validity 

According to Crooks ( 1988), the va lidity of assessment refers to the extent to which the 

assessment measures performance on the aspects of the course which are impOlt ant. 

Hence, a valid assessment is one, which measure what is intended to measure . 

For example, it would be not be valid to assess typing skills through a written test alone. 

A more valid way of assessing typing skill s wo uld be through a combination of tests that 

help determine what the typist knows, such as tiu·ough a written in test of typing 

Knowledge, and what the typist is able to do, such as through a performance assessment 

of actual typing. 

2.9.5 Reliability 

Reliability relates to the consistency of an assessment. A reliable assessment is one, 

which consistently achieves the same results with the same cohort of students. Various 

factors affect reli ability including ambiguous questions, too many options within a 

question paper, vague making instructions and poorly trained markers. Thus, explicitness 

in terms of learning outcome and assessment criteria are vitally important in attempting 

to achieve reliability. It should be explicit to the students when the task is set, and where 

there are multiple markers it should be discussed, and preferably used on the same 

sample cases prior to be using for real. 
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The problems that hinder science teachers to have a practical assessment system arises 

from curriculum, teachers themselves, School administration, nature of science itself and 

educational institutions. Further more, the main obstacle in using the 'practical 

examination' approach is that its implementation is limited to those experiments that can 

be readily administered to students in a limited time, which obviously restricts both the 

scope and validity of the assessment. In addition, it can also have undesirable effects on 

the choice of experiments conducted throughout the year. In other words, in general, 

teachers limit their choice of experiment to those highly related to the type of experiment 

utili zed in a practical test. There has been a change towards continuous internal 

assessment of practical abi lities conducted and monitored by teachers in their school 

system in attempting to overcome these limitations and obstacles . 

There are a number of facto rs that of affect laboratory practical assessment. And, some 

of them are the fo llowing ones : - large number of students per laboratory session; 

shortage of instructional materials ; Absence of continuous on job training on LPA, lack 

of time and work load. 
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CIIAPTER THREE 

Research Design and Methodology 

For the successful completion of this study, a case study was applied. The general 

objective of this study was to investigate and describe practice, awareness and attitudes of 

assessment implementation of chemistry laboratory practical courses at KCTE. 

3.1. Rational of Selecting the Research Setting 

I have an experience of five years as laboratory assistance and four years as instructor 

with in chemistry department of KCTE. As the result, I have a chance to see how the 

assessment of laboratory practical courses are conducted. [n add ition to this, [ have taken 

the Higher Diploma Program that would make the assessment more qualified and 

professional. For these reasons, I am interested and decided to conduct research entitled 

as "Practices, awareness and attitude of assessment of chemistry Laboratory practical 

courses". The case of KCTE. Besides this, I am working as instructor in the college 

which makes data accessing and co llecting efforts from using questionnaire, interview, 

FGD, laboratory session observation and content analysis much easier. 

3. 2. Research Design 

The main purpose of this study is to investigate and describe the practice, awareness and 

attitudes of assessment implementation of chemistry laboratory practical courses at 

KCTE. 

For this, the researcher has assessed the extent of the implementation of assessment by 

teacher educators in laboratory practical courses at KCTE. Besides, the researcher tried to 

point out hindering factors in implementing laboratory practical assessment and its 

poss ible solutions. 

For this purpose the study employed a Case stud y. A case study is a detailed examination 

of one setting, or a single subject, a single depository of documents, or one particular 

event (Merriam, 1988, Yin 1989; Stake, 1994). Cases studies vary in their complexity; 

both novices and experienced researches do them, but characteristically they are easier to 
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accompli sh than multi site or multi subjects studies (Scott, I 965).Start with a case study. 

Have a successful experience and then move on, if you choose, to the more complex. 

Therefore, thi s kind of study is se lected based on the core supposition that it could assist 

the researcher to determine the status, awareness, attitude and factors affecting present 

level of assessment of laboratory practical courses in chemistry subject. 

3.3. Sources of Data 

The sources of data were: - chemistry instructors, laboratory assistance, students and 

laboratory session observation as primary sources, laboratory manuals and Final written 

exam question papers as secondary sources. 

3.4. Population and Sampling Techniques 

According to the data obtained from the administration of the college, there were 10 

chemistry instructors, and 41 di ploma students and 3 laboratory assistances in the 

academic year of 20 10/2011 in chemistry department at KCTE. Out of these 41 ( I 00%) 

students, all instructors and laboratory assistances were included in this study. It was 

using avail able sampl ing that students (40), laboratory ass istances (3) and laboratory 

manuals (6) were selected. Each five instructors for FGD and interview; fina l written 

exam question papers(3) ,that is, one is practical general chemistry fo r first year ; the 

second is practical organic, for second year and the last is analytical chemistry II for 

third year and 8 instructors for laboratory sess ion observation were randomly selected. 

3.5. Data Collection Instruments 

This research employed various data co llection tools, i.e ., questiormaire, interview, 

focused group di scussion, observation check I ist, and content analysis. Therefore, various 

tools were used for the purpose of triangulation and supplementing information gained 

from the other instruments. 
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3.5.1. Questionnaire 

Gall (1996:7) stated that thi s form of data collection is used extensively to co llect 

information that is not directl y observable. It inquires about the feelings, motivations, 

atti tudes, accompli shment, and experiences of individuals. In this regard , questionnaires 

were used to obtain information about current practice of assessment, the awareness level 

of students and also about their attitudes towards assessment of practical courses in 

chemistry subject. The data gathering instrument for questionnaires were in English for 

students. While the FGO with instructors and the interview with both instructors and 

laboratory assistances were conducted in Amharic to encourage participation and free 

flow of ideas. The items in tlu·ee questionnaires were closed ended type. Some of the 

items of the questions were positively worded and the others were negatively worded to 

avoid possible bias. Moreover, to sat isfy the need for confidentiality, respondents were 

not asked to put their names on the questionnaire instead they were requested to indicate 

their sex, age and years of study. (For detail ed information see appendix A). 

3.5.2. Interviews 

As Silverman (cited in Henn 2006: 164) argued that in-depth interviews enable the 

interviewer to maximize her or hi s understanding of the respondent 's point of views. In 

thi s research two sets of interview were prepared for instructors and laboratory 

assistances. Eleven interview questions for instructors and 10 interview questions for 

laboratory assistances were constructed. The interview questions were both structured 

and semi structured. The main focus of the interview was to obtain information about 

current practice of assessment, the awareness of instructors and laboratory assistances 

and regarding their attitudes towards assessment of practical courses and factors affecting 

implementation of practical assessment and its possible solution. (For detail information, 

see appendix C and D). The interview was used to triangulate and cross check the data 

gathered through the other data collecting tools. 

3.5.3 Focused Group Discussion 

In recent year qualitative researchers have become interested in the use of focus group 

di scuss ion to co llect data (Gall 1996: I 0). Gall argue that interactions among part icipants 
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wi ll stimulate them to state feeli ngs, perceptions, and beliefs that they wou ld not 

expressed when interviewed ind ividually. The purpose of FGD was to obtain info rmation 

about the current practice of assessment, the awareness and attitudes level of instructors 

towards assessment and also fac tors affecting the implementation of laboratory practical 

assessment and its possible solutions. Because of thi s, the researcher conducted intensive 

discuss ion with five instructors who were assumed to have adequate info rmation about 

the issue. The discussions were held in Amhari c fo r ease communication and clari fy of 

idea. The FGD consists of II questions. (For detai l information, see appendix E) 

3.5.4 Content Analysis 

Content ana lysis is defined as a "systemati c quantitative analys is of learni ng material 

such as textbooks, worksheets, etc. , according to catego ries which represent educational 

objectives" (Tamir and Pi lar Garcia 1992). ]( can be app lied to study the content of any 

book. Tamir and Pilar-Garcia ( 1992) also emphas ized the benefit of thi s method fo r 

checking the lofty claims of curriculum developers. Content analysis is used as a 

descriptive research when current documents or text issues are the focus; the analysis is 

concerned with the explanation of status of some phenomena at a particular time (Best 

and Kahan, 2008; creswe ll , 2009). The actual learning depends on the nature of the tasks 

assigned and opportunities offered to students to learn (Lazarowlz and Tamir 1994). Text 

books often determine the nature of the assigned task. Therefore, in order to investigate 

the status of assessment each Instructional objective on both laboratory manuals and 

some sample exams would be analyzed. (For detai l information see appendix F to N ). 
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3.5.5. Observation check list 

According to Best and Kahn (2003) observation can be employed to collect data 

regarding the number of occurrences of what on a specific period of time, or the duration 

of very specific behavior or events.ln addition, Yin (2003:93) also stated that observation 

is useful in providing additional information about the topic being studied. In the same 

Vein,Vin(2003:86) further explained that, observation is insightful in to interpersonal 

behavior and motives. With th is idea in mind, the focus of laboratory session observation 

was to determine the status of assessment methods by instructors and factors affecting 

laboratory practical assessment on their laboratory practical courses teaching. (For detail 

in formation see append ix B). To this end, an observation check li st was adopted from 

Getachew, (2008). The observation took place in the diploma program students. The 

observation conducted in 16 laboratory session, each of the 8 instructors was observed 

two times. Each observation took two hours. 

3.6. Pilot Testing 

A pilot test was administered by interviewing 3 instructors and 20 students who were 

made to fill questionnaire. The result of the pilot needed some improvement in terms of 

ambiguity of words and repetition of items. After pilot study, the instruments were given 

to my adviser and the researcher tried to make necessary correction based on the 

feedback obtained. Accordingly, amendments were made with the help of the advisor. 

3.7. Procedures of data collection 

The preparation, distri bution, continuous follow-up and the collection of questionnaires 

were made by the researcher himself. Furthermore, to maximize the quality of responses 

of the respondents and the rate of return, convenient time gap was arranged. Moreover, 

the researcher had made the objective of the study clear to all respondents at the 

beginning of the administration of the questionnaire, in order to avoid confusion and 

facilitate the administration easily. A close follow up was made immediately to correct 

possible problems that arose during the filling of the questionnaire. 

45 



Observation check list was prepared and filled during laboratory session observation of 

instructors. And then, the results were analyzed using percentage and frequency. The 

interviews were prepared for both the instructors and the laboratory assistances . But FGD 

was prepared only for the instructors. To make the commlmication more effective, all and 

FGD were made using Amharic. Then, both instruments were administered and the 

results were recorded in tape recorder and field notes. Finally the results were analyzed 

qualitatively. Besides this, laboratory manuals were collected and conducted inventory. 

Then the objectives were listed out and categorized in cognitive, affective and 

psychomotor domain. Finally, the results were analyzed quantitatively. Similarl y, 

laboratory exam samples were co llected and categorized in the there domain of 

educational objectives. Then, the results were analyzed quantitatively using percentage 

and frequency. 

3.8 Data analysis 

Accordingly, the data gathered through the questionnaire, laboratory session observation 

and content analysis were tabulated and analyzed using descriptive static's, namely 

percentage and frequency. In addition, the qualitative data from interview, observation 

check li st and FGD were narrated and analyzed 
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CHAPTER FOUR 

Data presentation and analysis 
The general purpose of the study was to investigate and describe the practice, awareness and attitudes about assessment of chemistry 

laboratory practical courses. In thi s chapter, data collected through various tools were analyzed. The data were organized thematically. 

4.1 Background Characteristics of Respondents 

Based on the response obtain from students, laboratory assistants and instructors, their characteristics were examined interms of sex, 

age, years of experience and qualification. 

Table 4.1.1 Background characteristics of represents by sex, age, years of experience and qualification 

Item 
Types of Respondents 

Students Laboratory assistances Instructors 
F M Total F M Total F M Total 

f % f % F % 
Sex 3 3 I 9 10 -

19 46.3 22 53.7 41 100 

18- 21 22- 25 26- 29 Total 20-25 26-31 
Above 

Total 25-30 31-36 
37-42 Above 

Total 
32 43 

Age f % f % f % f % 

2 I - 3 2 2 
, 

3 10 
30 73 II 27 41 100 

j - -

1-5 6-10 
Above 

Total 1-5 6-1 0 11-15 
Above 

Total Years of 10 15 -experience 
3 3 2 4 I 

, 
10 - - j 

Diploma BA/Bes Total BA/Bse MA/Msc PhD 
Tota l 

Qualification -
3 

, 
I 8 I 10 - j 

-------
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As indicated in table 4. 1 above, 22 (53.7%) and 19 (46.3%) of students are males and 

females respectively. This shows almost the numbers of female students are equall y 

involved with male students in the study. Regarding the age of the student respondents, 30 

(73%) were between the age of category 18-21; the rest 11 (27%) fa ll in the age group of 

23 -25. 

As indicated in table 4.1 above, majority of the instructors were males and onl y one 

individual is female. Regard ing the age of instructor respondents, each two individuals 

were between the age category of 25-30 and 3 1-36 respective ly and the rest each three 

indi vidual fa ll in the age group of 37-42 and above the age of 43 respectively. The third 

item in table 4.1 shows the instructor's work experience. With regard to this, two 

instructors have an experience less than fi ve years, while the other three instructors have 

more than 16 years teaching experience. Here, many researchers have indicated that 

experience helps the professional development of teachers. In relation to thi s, Heffernan 

and Todd (1960) as cited in Temesgen (2006 :37), argued that the professional growth of 

teachers will take place through increasing years of service in the schools and working 

with students and colleagues. It enables them to practice different teaching skill s and to 

integrate new knowledge and skills with current practices. The fourth item in table 4.1 

presents the qualification of instructor respondents. Accord ingly, eight individuals have 

master's degree and one instructor has PhD and the remaining one instructor is Bsc 

holder. Quali fied instructors are crucial to ensure the quality of education. Therefore, for 

the importance of quality teachers, Ayalew(l991: I) has stated that what ever curriculLUTI 

changes are introduced and reforms are made, all will be of little or no ava il without 

quali fied teachers. 

As indicated in tab le 4. 1 above, all laboratory assistances were males. Regarding the age 

of laboratory assistances, two individuals were between the age category of 20-25 and the 

rest one individual fa ll s in the age group of 26-31. The third item in table 4.1 shows 

laboratory assistance's work experience. With regard to this, all of them have an 

experience less than five years. Even though the requirement level of laboratory 

assistance according to Ministry of Education's is diploma, all are Bsc holders. 

48 



4.2 Status assessment on LPC 

Regarding the necessity of inclusion of assessment in lesson plan, Paris et al (199 1) 

stated that assessment and instruction are inseparable and one supports the other. 

Moreover, he added that teachers are expected to incorporate assessment in to their larger 

Learning frame work of their plan. So the following table shows assessment practice of 

laboratory practical courses in chemistry subject as reported by students. 

Table 4.2 Assessment practices of LPC, as responded by students 

No Item Yes No Totat 

f % f % f % 

1 Do instructors provide 3 1 75.6 10 24.4 41 100 

objectives for laboratory 

courses? 

2 If your answer is yes for 31 100 - - 4 1 100 

number 2, are objectives 

clearly stated? 

:l Are assessment methods 7 17 34 83 31 100 

clearly stated in the laboratory 

manuals? 

4 Do you get appropriate 8 19.5 33 80.5 4 1 100 

feedback from your 

instructors? 

5 Do you write laboratory repOIt 10 24.4 31 75.6 4 1 100 

by yourself'? 

6 Do you think that instructors 28 63 13 37 4 1 100 

have interest to correct 

laboratory report? 

7 Are assessment method used 33 80.5 8 19.5 41 100 

by instructors based on 

objectives 

8 Do you th ink that instructors 36 87.8 5 12.2 4 1 100 

used uniform criteria to correct 

laboratory reports 
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As shown above, 34(83%) of the students responded that teachers would assess their 

students without making clear assessment types and techniques. As I have checked from 

laboratory sess ion observation and content analysis, all Instructors (100%) un like other 

theory courses there is no the trend of giving course out line to the students. Although 

(60) objectives are indicated in all laboratory manuals, (28%) of them are not clearly 

stated. In addition to thi s, they do not consider the categories of educational objectives, 

particularly affective and psychomotor domain as expected (for detail information, see 

table 4.2) . And also, the assessment techniques are not mentioned. The above idea also 

confirmed during FGD wi th instructors and interview with laboratory assistances. Here, it 

is possible to say that the majority of the instructors have contribution for a negative 

impact on assessment implementation. Regarding giving feedback the student 

respondents said that 33(80.5%) instructors did not give feedback after correcting 

laboratory reports and final written exam. Where as 8 (19.5%) of them explained that 

their instructors give feedback to their students. In relation to above idea, one of the 

interviewees of instructors tictitiously named Gudeta said that:-

Instructions did not give feedback to their students after 

correcting laboratDlY reports and final exam. For this, He 

resend out number of students per laburatury session, lack of 

times and work load. 

Further more, in relation to above idea, one of the interviewees of laboratory assistance 

fictitiously named Eyasu said that:-

Instructors did not give feed back to their students after 

correcting laboratDlY reports. No one controlled such activity 

even though giving feedback fidly a responsibilities and duties 

of instructors. 

Besides thi s, maj ority 36(87.8%) of the student respondents indicated that there is no 

uniform criteria to correct student' s laboratory reports. This shows the status and level of 

awareness of instructors in assessment implementation was low. In fact, the instructors 

are expected to assess their students frequently in order to check how much their students 

have grasped the idea under consideration, as we ll as to take remedial acti ons. And also, 

to improve the techniques they used are some of the benefits of assessment. 
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As shown on the above table 4.2 , 75% of the respondents said that they didn't write 

laboratory reports by their own; 15(48.4%), 7(22.6%) and 9(29%) said that they copied 

from previous works, someone do ing for them and copied from their classmate during 

writing their laboratory reports respectively. This idea also supported by instructors and 

laboratory assistances during FGD and interview respectively. However, both the 

respondents of instructors and laboratory assistances expressed as they have no 

contro lling mechanism and means of cross -checking whether the students have done the 

laboratory reports by themse lves or not. For thi s, they gave various reasons such as 

shortage of time, work loaded, number of students and other factors. Here, it is possible 

to say that the reli ability and validity of assessment technique of laboratory reports which 

accounts 40% is under question mark. 

4.2.1 Assessment practices of LPC from laboratory session observation 

During observation of laboratory sess ions the instructors used the usual form of 

assessment tools such as laboratory reports and final written exams. The too ls to measure 

practi cal skill s were not observed. Stressing the importance of using di fferent assessment 

too ls Baker and Sti ties (1991 ) asserted that CA is an assessment approach that invo lves 

the use of a variety of assessment instruments, for assess ing various components of 

learning, not onl y the thinking process but also including behaviors, personality trait and 

manual dexterity. 

Even though peer assessment IS one of the techniques of assessment which helps 

students to learn from one another and correct their mi stakes, there was no instance in 

which such acti vities were observed. Thus, this finding indicate that instrument for 

assessing the cognitive domain was highl y used by instructors, and the instruments for 

assessing the affecti ve and psychomotor domains were less used or neglected in the 

co llege under study. 

In addition of thi s, fro m laboratory sess ion observation few laboratory reports were found 

corrected and given feedback. This is in contrast to Cholera et al (2003) package of 

continuous assessment cited in Desalegn Chalchisa (2004) that after students are 

assessed, they should receive immediate feedback from their instructors so that they 
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know what areas they need to work on for the next time they are assessed. In TESO 

(2003) gu idelines it is also stressed that giving feedback is an essential part or assessment 

for students to learn from what they do, they must be told that they have done well and in 

what ways they could improve their work. Further more the avai lable instructional 

materials were adequately used by instructors. However, in some course of study there 

are enough instructional materials for instructors demonstrate for their students. And the 

students are made to practice in large groups. These could in turn affect practical abi lity 

of individual students being not done privately. 

Considering instructors use of portfolios, no one of the observed instructors were using it. 

However, portfolios as stated by Phil Race (1996) can tell much more about students than 

most other forms of assessment. Because, they are personal collection of materials, and 

can contain evidences reflecting a wide range of skills and attribute that can fully reflect a 

student's personal development. 

Table 4.3 Assessment practice of LPC from content analysis of 

laboratory manuals 

Course title for laboratory Types of objectives 

manuals Cognitive Affective Psychomotor 

f % f % f % 

Practical general Chemistry I 7 58 - - 5 42 

Practical general Chemistry II 7 50 - - 7 50 

Practical Inorgan ic chemistry 14 82 - - 3 18 

Practical Analytical Chemistry I - - - - - -

Practical Analytical Chemistry Il - - - - 9 100 

Practical organic chemistry 2 22 - - 7 78 

Total 

f % 

12 100 

14 100 

17 100 

- -

9 100 

9 100 

During analysis of instructional objectives which are found in four laboratory manuals, 

one professional and qualified instructor and the researcher have done individually. Then 

comparison made between two results of analysis. Thus, 85% of the results were agreed. 

So as it can be seen from the table 4.3 , there are 61 objectives, among these 31 (48 .2%) 
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were cognitive and 31 (5 1.8 %) were psychomotor objectives. But no affective objectives 

even though it is difficult to measure. From among six laboratory practi cal courses, two 

of them have more cognitive objectives and one has 100% psychomotor objective and 

one laboratory practical course, namely practical chemistry I has no objecti ves at all (for 

detail information, see Appendix F). Generall y, when we see the laboratory manuals of 

different courses, the following problem observed:-witting two objectives in one 

statement, using words, i. e., study 15 (24.6%), determine 10 (16.4) as an action verb 

which is not an acceptable way of writing specific objecti ves, for laboratory courses and 

using extraordinary long statement write specific objectives. (For detail information see 

appendix F up to k) 

In order to write specific objectives, one has to use action verbs particularl y for 

laboratory practical courses words like measure, prepare, construct, build, manipulate, 

operate, assemble, etc. And al so, the statement should be clear, specific, measurable and 

observable. 

Table 4.4 Assessment methods from content analysis of laboratory 
manuals. 

Assessment method 

Indicated Not indicated Total 

Course titl e for laboratory manual % % % 

Practi ca l General chemistry I - 100 100 

Practica l General chemistry II - 100 100 

Practical Inorganic chemistry - 100 100 

Pract ical Analytical chemistry I - 100 100 

Practica l Analyti cal chemistry]] - 100 100 

Practica l organic chemistry - 100 100 

As can be seen above table 4.4, surpri singly, in all laboratory manuals ( 100%), 

Assessment methods are not indicated. But instructors should indicate the assessment 

methods fo r each laboratory courses either in course outline or laboratory manuals. 
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Table 4.5 Assessment practice of LPC from content analysis of sample 

exam papers 

Course title Types of objectives 

Cognitive Affective Psychomotor Total 

f % f % f % f % 

Practical genera l Chemistry I 30 80 - - 8 20 38 100 

Practical Analytical Chemistry II 15 100 - - - - 15 100 

Practical organic chemistry 20 83 - - 4 17 24 100 

During analysis of sample exam papers, one professional and qualified instructors and the 

researcher have done individually. Then comparison made between the results of two 

analyses. Thus, more than 80% ofthe results were agreed. So as shown in table 4.5 , more 

than 80% of the exam questions measure cognitive level of the students. Of course, we 

can not say that during the laboratory activity the students have developed affective 

domain. But the data we can see that the sample questions have no measure affective 

domain. Besides this, the exam of one course totally has no psychomotor domain at all. In 

fact, laboratory courses are expected to develop cognitive, affective and psychomotor 

skill s. Nevertheless, sample exams mostly measure cognitive domain .So the exam 

questions should be balanced in measuring all types of domains effectively. As a whole 

the majority assessment for the sample exam items are not based on objectives stated in 

the laboratory manuals. (For detail information see Appendix F up to k) 

4.3 Status of LPA 

The use of laboratory situation to assess aspects of student's work that may not 

appropriately be assessed by regular paper - based tests. A wide variety of testing 

objectives are possible and Brown,Bull and Pendlebury(1997) offer a long li st of 

potential objectives which may need to be included in assessment. As a result of deciding 

what exactly it is that needs to be assessed, the teacher must decide whether any simple 

paper-and - pencil test method is adequate or whether the laboratory needs to the venue 
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for assessment. Typica ll y, students are required to perform some experimental procedure, 

note the results and evaluate thei r findi ngs in the form of laboratory practical assessment. 

Table 4.6 Summary of status of LPA, as reported by student 
respondents 

NQ. Item Used Used Some Too Did 
always several times often use 

times 
f % f % f % f % f 

I Individual - - - - - - - - 41 
Assessment 

2 Group Assessment - - - - - - - - 41 
3 Laboratory reports 41 100 - - - - - - -
4 Observation - - - - - - - - 41 
5 Oral question - - - - 4 9.8 - - 37 
6 Mid written exam - - - - - - - - 4 1 
7 Portfolio - - - - - - - - 4 1 
8 Laboratory practical - - - - 6 14.6 - - 35 

exam 
9 Presentations - - - - 3 7.3 - - 38 
10 Pre-laboratory quiz - - - - 2 5 - - 39 
I I Demonstration - - - - 10 24.4 - - 3 1 
12 Peer assessment - - - - - - - - 4 1 
13 Post-laboratory quiz - - - - - - - - 41 
14 Final written exam 41 100 - - - - - - -
15 Self assessment - - - - - - - - 4 1 

not Total 

% f % 
100 4 1 100 

100 41 100 
- 41 100 
100 41 100 
90.2 41 100 
100 4 1 100 
100 4 1 100 
85.4 41 100 

92.7 41 100 
95 41 100 
75.6 41 100 
100 41 100 
100 41 100 
- 41 100 
100 41 100 

As table 4.6 shows, all of the student respondents 41(100%) expressed that the most 

commonly used assessment techniques were laboratory report and final written exams. 
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However, the valid and reliable assessment techniques for laboratory practical courses 

namely practical examination were not used as expected. Thus, as in thi s finding indicated 

the affective and psychomotor domains were less used. From their FGD and interview, the 

instructors and the laboratory assistances respectively said that LPA is not given for the 

students. Further more, they stated that there is no guide line principle in the department as 

we ll as in the co llege. Even though the curricu lum guide says that 20% has to be evaluated 

through laboratory practical examination. In relation to above idea one of the interviewees of 

laboratory assistances fictit iously named Desta said that:-

Instructors did not conduct LPA but they can conduct with available 

chemicals and apparatus. Most instructors slicked to old tradilion 

assessment lools such as, laboralOry reports and final wrillen exam 

which have been existing since many years ago. This old tradition should 

be changed and inslruclors should implement appropriate assessll1enl 

melhodfor laboralOlY courses as slated in the curriculum (Feb3, 2011). 

4.4 Awareness of assessment of LPC. 

According to Yung, teachers should be aware of the potential of assessing thei r students 

regarding the improvement of teaching and learning. However, he claims that even as we 

enter the 21 st century, teachers continue to assess their students using paper and penci l 

tests, thus neglecting many of the most imp0l1ant components of students' performance 

in the science laboratory in general, and the inquiry laboratories in particular. 
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General speaking, the awareness about assessment of instructors, laboratory assistances 
and students is very important in the teaching learning process. With thi s regard, the 
following table shows student ' s awareness on assessment of laboratory practical courses. 

Table 4.7 Level of awareness on assessment of LPC, as reported by 

students 

No Item Agree Undeci Disagree Total 
ded 

F % F % F % F % 

1 I consider laboratory 35 85 - - 6 15 41 100 
practical assessment as 
glVll1g a sen es task of 
laboratory report and final 
written exam to measure 
pupil laboratory practical 
performance 

2 Laboratory practical 11 27 - - 30 73 41 100 
assessment enables students 
to identify their weakness 
and strength 

3 The current Assessment 38 92 .7 - - 3 73 41 100 
method for laboratory 
courses can not be reliable 
and valid 

4 Objectives and assessment 32 78 - - 9 22 41 100 
method should not be 
included 111 the laboratory 
manual 

5 Instructors should not use 29 70 .7 4 9.8 8 19.5 41 100 
uniform criteria with in the 
department to correct 
laboratory reports. 

6 Assessment of laboratory 33 80.5 - - 8 19.5 41 100 
courses should not be 
continuous. 

The mean scores from the data analysis were interpreted as 0.05 -4.49 (very low), 1.5-

2.49 (low), 2.5-3 .49 (medium), 3.5 -4.49 (high) and above 4.5 (very high). Based on thi s 

interpretation and as can be seen from above table 4.7, the mean value is 1.58, 2.07, 1.29, 

1.88, l.96 and l.78 for item number 1,2,3,4,5 and 6 respectively. So we can say that the 

awareness of students regarding assessment of laboratory courses is low. Moreover, 
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From the above data 35 (85%) of students responded that laboratory practical assessment 

is giving series tasks of laboratory reports and final written exam. But 6 (15%) of student 

respondents disagreed to the above idea. From FGD and interview, we can understand 

that the instructors and the laboratory assistances respectively al so have the same view. 

This shows that all of them, i.e., the instructors, laboratory assistances and students level 

of awareness of laboratory practical assessment was low. 

In stressing the importance of using different assessment tools Bakers and Sitties (1991) 

asserted that CA is an assessment approach that involves the use of variety of assessment 

instruments for assessing various component of learning. However, as it can be seen from 

the above table, 33 (80.5%) of the students have the idea of assessment not to be 

continuous. At the same time as reported by the students majority of the instructors i.e., 

38 (92.7%) are not using various assessment techniques. The above idea also confirmed 

by the instructors and the laboratory assistances during FGD and interview respectively. 

This shows majority of the three group of respondents have also low awareness about the 

concept of assessment. Moreover, the tlu·ee groups of respondents have no idea about the 

term val idity and reliability related to assessment. Here, 32(78%) of the student 

respondents said that objectives and assessments should not be included in the laboratory 

manuals. Among the student respondents 29(70.7%) of them said that uniform criteria is 

not necessary to correct laboratory reports. On the other hand, all instructors and 

laboratory assistances expressed during FGD and interview respectively, the absence of 

uniform criteria to correct laboratory reports even for the same course. Besides this, the 

instructors do not know the relation between objectives and assessment. Furthermore, the 

student respondents said that 30 (73%) laboratory practical assessment do not identify 

their weakness and strength. Therefore, it is possible to say that all the three groups of 

respondents have low awareness on assessment of laboratory practical courses in 

chemistry subject. 

4.5 Attitudes on assessment of LPC 

An attitude as stated by Manogue (1999) is a mixture of bel iefs, thoughts and feelings 

that predispose a person to respond , in positive or negative way, to other people, objects 
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or instituti on. In view of thi s, researchers and educato rs share the idea that instructo r's 

low interest or negative attitude towards assessment has been one of the variables that 

contributes to ineffective implementati on. 

Taking the student attitude towards assessment, Shirley, et a l (2003) agree that, pupil s 

w ho do well on tests they li ke tests and pupil s who do not perform we ll in tests do not 

I ike tests. 

Table 4.8 Level of Attitudes on Assessment of LPC as reported by students. 

No Item Agree Undecided Disagree Total 

F % F % F % F % 

1 I pre fer laboratory 38 92.7 - - 3 7.3 4 1 100 
report and final written 
exam than laboratory 
practical assessment 

2 I prefer to be assessed 4 9 .8 - - 37 90 .2 4 1 100 
with di fferent 
assessment techniques. 

3 I believe laboratory 6 14.6 - - 35 85.4 41 100 
practica l assessment 
assess my practical 
pertormance and ability 
better than laboratory 
reports and fi nal written 
exam 

4 I believe that instructors 34 83 - - 7 17 41 100 
should not give feed back 
fo r students about their 
assessment results 

As shown from above tabl e 4.8 , the mean value is 1.29, 1.39, 1.83 and 1.68 for item 

number 1,2, 3, and 4 respectively. So it is possible to say that the attitudes of assessment 

of assessment of students regarding practi cal courses if low. Furtherm ore, as it can be seen 

from the same table, majori ty of student respondents, i.e. , 38(92.7%) prefer to be assessed 

laboratory reports and fin al written exams where as 3(7.3%) of them preferred LPA. 

As they expressed in the ir response, most of them, i.e ., 37(90 .2%) do not like to be assessed with 

different assessment techniques. But 4 (9.8%) of the student respondents li ke to be assessed with 

differe nt assessment techn iques. On the other hand , majority of the instructors and the laboratory 

ass istances during FGD and interview respective ly said that they di slike CA by reasoning 
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shOltage of time, work load, number of students and other factors. Th is shows all the three groups 

of respondents have low attitudes rega rding assess ment. Package of CA as c ited in Desalegn 

Chalchisa (2004) that after students are assessed, they should have to receive immediate feedback 

from their instructors. So that they know what areas they need to work on for the next time they 

are assessed. However, among the student respondents 34 (83%) believed that giving feedback is 

not a such important where as 7(17%) of them said that feed back is necessary. Surpri singly, 41 

(100%) of the student respondents said that they prefer to be assessed at the end of each 

laboratory sess ions. On the other hand, maj ority of the instructors and the laboratory assistances 

during FGD and interview respectively preferred making an assessment at the end of in struction . 

Majority of student respondents, i.e. , 35 (85.4%) LPA is not better than to be assessed their 

performances rather they want to be assessed by laborato ry repOlts and fi nal written exams. 

Where as 6 (14.6%) of the student respondents said that they are interested their perfo rmance to 

be assessed by LPA. Therefore, it is poss ible to say that the three groups of respondents, i.e., 

instructors, laborato ry assistances and students have low awareness and negative attitude towards 

assessment of laboratory courses. 

4.6 Factors affecting LPA in KCTE and its possible solutions. 

The problems that hinder science teachers to have a practical assessment system arises 

from curriculum, teachers themselves, school administration, nature of science itse lf and 

educational institutions. Further more, the main obstacle in using the 'practical 

examination ' approach is that its implementation is limited to those experiments that can 

be readil y administered to students in a limited time, which obviously restricts both the 

scope and validity of the assessment. In add ition, it can also have undesirable effects on 

the choice of experiments conducted throughout the year. In other words, in general , 

teachers limit their choice of experiment to those highly related to the type of experiment 

utilized in a practical test. There has been a change towards continuous internal 

assessment of practical abi lities conducted and monitored by teachers in their school 

system in attempting to overcome these limitations and obstacles. 

There are a number of factors that affect LPA. Among these factors some of them are the 

fo llowing ones: number of students per laboratory sess ion; shortage of instructional 

materials; absence of continuous on job training on LPA; lack of time and work load. 

During FGD and interview the instructors and the laboratory ass istances respectively 

expressed that there are a number of problems which could affect the teaching learning 

60 



process in the laboratory practical courses. Some of them are the followings ones: - lack 

of instructional materi als particularly chemicals and apparatus, work load, shortage of 

time, number of students per laboratory session, poor administration support and absence 

of written documents for job description of the instructors and the laboratory ass istances. 

Regarding the support from administration, one of the instructor's interviewees, 

fictiti ously named sultan said:-

Inslructors did not conduci LPA with available chemicals, apparalus, the 

given lime and using Ihe available man power. In fact LPA can be 

conducled at the same time while studenls are doing practical activity. The 

instructors missed Ihe concepl of assessment to be conducted during 

laboratory session. So the adminislration is not accountable and should 

not be complained. Because it is not tested in Ihis regard. Therefore, the 

problem of conducting LPA falls on the instructors and the departlllent 

(Feb3, 201 I). 

Concerning the avai lability of instructional materials the laboratory assistance 

respondents said that most chemicals and apparatus are available, particularly for first 

year courses contrary to the instructors view. During laboratory session observation, thi s 

researcher has also seen the presence of chemicals and apparatus. In connection to 

hindrance facto rs of LPA one of the instructor's interviews, fictitiously named Beyene 

said that:-

Teaching laboratory practical courses need extra lime and energy. 

Instructors are expected to stay 2 112 hours for each laboratOlY courses. 

And also, they are expected to correct different laboratOlY reports of each 

student (having 5 to 10 pages) on average weekly bases. I credit hour 

laboratory course lakes more time and energy rather than 3 credit hours of 

other theOlY courses. In addition to this, the credit given by education 

system is very small, i.e. , I credit hour. Teaching 12 laboralOlY hours is 

not considered as teaching 12 lecture hours of theOlY courses, rather 8 

hours. This discouraged instructors to conduct LPA. (Feb3, 201 1). 
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In relation to the above view, head of the department of chemistry fictitiously named 

Dereje Said that:-

We can conduct LPA with available chemicals and apparatus. But these 

activities need pain and most instructors do not sacrify this pain. He 

jimher stated that II/ost instructors prefer to teach labaratOlY practical 

courses rather than theory courses. If LPA is properly implemented, then 

the preference afmajority afinstructors will be the opposite (Feb lO, 2011) 

There are a number of possible solutions to minimize hindrance factors for LPA and 

some of them are the fo llowing ones:- reducing the number of students per laboratory 

session; preparing continuous on job training for both the instructors and the laboratory 

assistances and induction training for students on LP A; purchasing and providing 

sufficient instructional materials continuously. 

Both the instructors and laboratory assistances during FGD and interview respectively 

said that there should be initiation, guide line principle to conduct LPA as well as 

instructors and laboratory assistances should strictly carryout their duties and 

responsibilities. Besides this, the old trend of assessment techn iques should be modified. 

Also, there should be rules and regulations to conduct LP A, and number of students per 

laboratory session should be reduced. Moreover, sufficient instructional materials like 

chemicals and apparatus should be purchased and provided. And also, they suggested that 

if the government is saying it has given due attention to the science fields , i.e., 70% to 

advance science in Ethiop ia the above condition have to be fu lfilled in order to conduct 

LPA in laboratory courses properly. In relation to the above idea, one of the interviewees 

fictitiously named Bekele said that:-

Science professional in general and chemistlJ' professional in particular 

who have the knowledge of pedagogy should be actively involved during 

the design of science (chemistIY) curriculum. The administration should 

invest money to build laboratory rooms with basic facilities as well as to 

purchase sufficient chemicals and apparatus. Besides this, there should be 

continuous purchasing trend fi'om year to year and giving more allention, 

respect and emphasize for science courses. There should be special 

motivation and rewardfor science instructors (Feb lO, 2011). 
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For LPA implementation, things expected from instructors are: -to work together by 

breaking old tradition, devotion, determination, follow up, sitting and discussing together 

to make discussion forum, readiness, set standard criteria, involving on job training and 

practicing it, designing uniform criteria for the same course. And, updating and revising 

laboratory manuals from year to year, conducting LPA with avai lable chemicals and 

apparatuses. Interest, motivation, preparing and checking chemicals and apparatus in 

advance are expected to laboratory assistances. Besides this, most instructors said that 

their responsibility is also directly concerned the laboratory assistances and they seek 

additional support from administration. Giving support by creating awareness, 

orientations, workshops, on job training, semlllar, willingness, giving attention, and 

immediate response should be given to the request of the department, allocation of 

sufficient budget for science field s and showing positive attitude are expected from the 

administration. Finally, internal initiation, subject matter knowledge, matured act, 

interest, readiness, motivation, respecting the rules and regulations of the education 

system in general and the college in particular, changing the attitude and involving in 

induction training are expected from the students. 
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Unit I;'ive 

SIIIIIIIUlI'Y. Concilis ioll and Uccoliunclldatioll 

5 . 1 SIUILIIUlI'Y oi Findings 

The main purpose of thi s study was to investigate and describes the awareness, attitudes 

and practi ce of assessment of laboratory course in chemistry subject at KeTE The study 

was designed to answer the fo llowing basic research questions: -

I . What was the current status of the implementation of laboratory practical 

course assessment? 

2. What were the levels of awareness of instructors, laboratory assistances 

and students on chemistry laboratory practical assessment? 

3. What was attitude of instructors, laboratory assessment and students 

towards of laboratory practical course assessment? 

4. What were the major factors that affect the ex isting levels of 

implementation of laboratory practical assessment and at the same time 

what were the possible suggestions? 

In order to answer these questions, the descriptive survey research method was employed 

and the fo llowing major findings were drawn. The data analysis leads the fo llowing 

major findings:-

I. It was fo und that 85% of the student considered LPA as giving a series tasks of 

laboratory repo rts and fina l written exams. 

2. The study discloses that all the instructors and the laboratory assistances didn 't 

have training on the implementation of LPA in the laboratory rooms. 

3. Regarding gu ide line supply fo r LPA, all the instructors and the laboratory 

assistance explained that no gu ide lines provided to them. 

4. It was found that (80.5%) of students had the idea of assessment laboratory 

courses not to be continuous. 

5. Among the di fferent assessment teclmiques, it was fo und that laboratory reports 

(100%) and fina l written exams (100%) were used by the instructors. But, from 

the most fo rm of val id assessment of laboratory courses, observation and 

laboratory practical exam were not used by the instructors. 
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6. It was found that (92.7%) and (90.2%) students preferred to be assessed by 

laboratory reports and final written exam and they did not like to be assessed with 

di ffe rent assessment techniques respectiYely 

7. It was fond that all instructors and laboratory assistances didn 't like giving feed 

back for their students. 

8. It was found that (100%) of the students said that they preferred to be assessed at 

the end of each laboratory session. In fact, assessment could be conducted before, 

during and after laboratory sess ion. 

9. Further more, the research resu lt should that lack of instructional materials for 

teachers and student to work with; the instructors and the laboratory assistances 

lacked commitment; both inadequate Knowledge about the ways and teclmiques 

of LP A; poor support fo rm the administration, time constraints and large number 

of student per laboratory session were the major fac tors which hindered the proper 

implementati on of LP A. 

10. Finall y, the study revealed that inadequate contro lling mechanisms and 

supervisions were employed which unab le to make necessary follow up and 

absence on job training about the implementation of assessment of laboratory 

practical courses in general and LPA in particular in the teaching learning process 

o f laboratory practical course 
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5.2 Conclusions 

1 . College instructors practice assessment but not with a purpose and rigorous plans 

and steps 

2. Changes are necessary 111 order to Improve the validity and the use fullness of 

assessment techniques 

3. Current attitude and awareness of instructors and students about assessment 

teclmiques should be changed. There seem to exist a wide and unacceptable gap 

between the officiall y intended at national level and the actual practices and 

realities at College level. 

4. If significant change is desired 111 the methods of Teaching and learning, first 

methods of techniques of assessment should be changed and for thi s college 

instructors need to get much better knowledge and understand ing on the process of 

assessment and its techniques 

5. As the result of this study shows instructors have the notion of thei r role and 

responsibility, despite putting it in to practice have the problem. The assessment 

teclmique that most of the instructors employed to evaluate the students' mastery of 

practical activities was fo und to be the type of written test or paper pencil strategies 

and laboratory report. I-!ence, focusing only on theoretical knowledge 's in 

evaluating students' performance would not be adequate. 

6. The awareness of instructors, and students towards LPA was poor. A substantial 

number of instructors considered laboratory practical assessment as continuous 

giving task of laboratory reports and final written exam. This wrong 

conceptual ization of assessment stemmed from lack of awareness of appropri ate 

assessment and its method of implementation 

7. Lack of awareness and skill on the case of LPA in the college develop negative 

attitude towards laboratory practical assessment. 

66 



8. The trend of using laboratory reports and final written exam for students was more 

emphasized than the valid and reliable form of assessment like laboratory practical 

examination. All these imply that instructors did not use different assessment 

techniques that enable them to assess the affective and psychomotor skills of their 

students. 

9. Lack of proper follow up supervlSlon on the part of administration, curriculum 

experts and the policy makers has affected negatively the implementation ofLPA in 

the college. 

10. Therefore, the assessment system of laboratory practical courses is in crisis. The 

demands of the 1994 ETP in relation to science (Chemistry) curricula will not be met 

using the existing college environment. Science in general and chemistry in particular 

as a practical subject or as a means of solving practical problems needs a drastic 

change in its assessment and also it needs concert effort of those involved in the 

education sector. This study is only an indicative one. Further more SCIence 

(Chemistry) teaching-learning and assessment need to be done at all Higher 

Institutions and accordingly necessary measures have to be taken. 
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5.3 Recommendations 

I. In the light of the findings of the study and conclusion drawn, the fo llowing 

recommendations forwarded to improve assessment in the college under study. 

2. College instructors need a kind of practical guide line on assessment techniques 

3. College instructors need retraining in assessment techniques thi s could be in a form 

of-Exchange of ideas and experience among instructors in higher institutions through 

workshops, seminars, short and long term in service training 

4. Instructors should look at the process of assessment as a part of the teaching learning 

process from the point of making it practical 

5. Efforts should be made to change teachers' and student's current attitudes and 

awareness towards assessment techniques 

6. Further studies should be made on practice of assessment techniques in College that 

may also consider some of the difficulties instructors face in implementing sound and 

efficient assessment techniques and seek so lutions 

7. Even though laboratory report is part and parcel of laboratory activity, the way of 

correcting laboratory report is not properly done. So, there should be uniform criteri a 

to correct student's laboratory report. Further more, immediate feedback should be 

given at the end of each laboratory report. Presentation, reflection, etc., should be 

incorporated with in the task of laboratory report to check whether students done the 

laboratory report by their own or not 

8. To raise the level of awareness of the instructors and the laboratory assistances 

towards assessment and its implementation and there by positive influence the 

attitude of instructors and laboratory assistances towards the scheme, intensive 

training on the concepts and ro les of assessment should be organized in the form of 

on job training, workshops and seminars. In addition to this the already started 

program of hi gher diploma in higher institution should be strengthened. 

9. Lack of Instructional materials and facilities were among the main hindering factors 

in the teaching learning process in general and in the implementation of LPA in 

parti cular. Thus more should be done by concerned bodies to allocate enough 

budgets for the college. 
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10. LPA guides or workbooks on each field of study area should be prepared and the 

guide's work books should embrace different types of assessment techniques that 

are rel evant to assess practical sk ill and performance of students in the areas of the 

study 

II .The study indicated that the present assessment practices is not fully in line with the 

idea of LPA, hence, it leads to one question the quality of learning as well as the 

Diploma given to students as a result of assessment. Therefore, to improve the 

quality of learning in college, it is necessary to establish and/or strengthen centers 

of Excell ence and Assessment centers. 
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APPENDCIES 

Appendix A 

Addis Ababa University 
College of Education 

Department of Curriculum and Teachers' Professional Development 
Studies 

Questionnaire for Students 
I am conducting a research entitled "Assessments of Student's 
Performance in Chemistry Laboratory Practical Courses: The case of 
Kotebe College of Teachers Education" and the purpose of this 
questionnaire is to obtain information about the awareness and attitude 
of students' towards assessment of laboratory practical courses and 
how it is practiced in Kotebe College of Teachers Education. Your 
genuine response contributes much to the success of the research to be 
under taken. Hence, you are kindly requested to fill the questionnaire. 

Thank you very 
much. 

Part I: Background information 

1. year _____ _ 

2 . Sex _______ _ 3. Age ________ __ 

Part II. Title: Attitudes and awareness of students in assessment of 
laboratory practical courses. 

Direction: Here is a five point scale to measure your level of 
awareness and attitude towards assessment of laboratory 
practical courses in chemistry subject Please put a tick mark 
(")to show your level of agreement. The scales are: 
Strongly Agree (SA) = 5Agree (A) = 4 Undecided (U) = 

3 
Disagree (D) = 2 strongly disagree (SD) = 1 

No. Items 5 4 3 2 1 
1 I consider laboratory practical assessment as 

giving a series task of laboratory report and final 
exam to measure pupil's laboratory practical 
performance. 

2 Laboratory Practical assessment enables 
students to identify their weakness and 
strengths. 

3 I prefer laboratory report and final exam than 
la bora tory prac tical assessment. 

4 I prefer to be assessed with different assessment 
techniques (like observa tion, . group work, 



No. Items 5 4 3 2 1 
individual work, laboratory practica l exa m, etc .) 

5 I believe laboratory practical assessment assess 
better my practical performa n ce and ability than 
la boratory report and fina l exam. 

6 If my performance was poor In assessment 
laboratory practical course result, th en 
addition a l lesson would be given. 

7 Assessment method for labora tory practical 
courses cannot be reliable and valid . 

8 I believe that instructors should n ot give feed 
back for students about their assessm ent 
results 

9 . Objectives and assessment method should not 
be included in the la boratory m anua l. 

10. Instructors should not use uniform criteria with 
in the departm ent to correct laboratory reports 

11. Assessment of laboratory practical courses 
should not be continuous . 

12 . Instru ctors sh ould have sufficient time to 
correct laboratory reports 

Part III. Title: assessment method used in practical chemistry 
courses Direction: Indicating thick (v") mark for the 
assessment methods used in practical courses by your 
instructors 

Used 
Used Some Too 

No. Assessment method several 
always times 

times often 

1 Individua l assessment 

2 Group assessm ent 

3 La boratory report 

4 Observation 

5 Oral questions 

6 Mid written exam 

7 Portfolio 

8 Laboratory Practical exam 

9 . presen tations 

10. pre-laboratory quiz 

Didn't 
use 



Used 
Used 

Some Too No. Assessment method several 
always times times often 

I!. Demon s tration 

12. Peer assessment 

13 . Post- laboratory quiz 

14. Fina l written exam 

15. Self-assessment 

16. Others (please specify, if a ny) 

Part IV. Title: Attitudes, awareness of students and practices of 
assessment. 

Directions: You are kindly requested by indicating a tick ("') for 
your response on the given box. 

1. When do you prefer to assess in la boratory practical courses? 

A. During laboratory session 0 
B. Beforc laboratory session 0 
c . After laboratory session 0 
D. All the time 0 
E. If any other, specify 

D 

2. Do Instructors provide objectives for laboratory courses? 

A. Yes D B. No D 
3. If your answer is "Yes", [or question Number 1, Objectives are clearly 

stated 

A. Yes D B . No D 

4 . Are assessment methods clearly A. Yes 
stated in the laboratory manuals D B. No . D 

Didn't 
use 



5. Do you get appropriate feedback from your laboratory instructors after 
correcting: 

.final exam? 

A. 

A. 

Yes 

Yes 

D 

D 
B. No D 

.Iaboratory reports. 

B. No D 
others, 

specify ______________________ _ 

• 

6 . If your a nswer to number 5 is yes, how often do instructors give 
comment on the results of assessment? 

A. a lways D B. sometimes D C. usually D D. frequentlyD 
7. Do you think that instructors have interest to correct laboratory 

reports? 

A. Yes D B . No D 
8 . Do you write laboratory reports submitted to instructors is done by 

yourself? 

A. Yes D B. No D 
9 . If your answer is No for number 8, what is your reason? 

A. 

B. 

C. 

Copied from previous work 

Somebody doing for m e 

Copied from my friends 

D 
D 
D 

D. If any other , specify --:-----:--c--:-~ 
10. Assessment method used by instructors for varies laboratory 

courses are based on objectives of manual? 

A. Yes D B. No D 
11. Do you think that instructors used uniform criteria to correct 

laboratory reports? 

A. Yes D B . No D 



Appendix B 

Addis Ababa University 
College of Education 

Department of Curriculum and Teachers' Professional Development Studies 
Laboratory Obs ervation 

Laboratory observation checklist for the implementation of Assessment in 
Practical Courses 

Part I: General Information 
1.1 Observer's Name ______ ____ 1.2 Date ____ _ 

1.3 Course observed _ _ _ ____ _ 1.4 Year ____ _ 

1. 5 Total number of student's _ ____ _ 
1 6 A verage group size In a single apparatus 
NQ. Items Observed yes No 

1 Students conduct laboratory practical a ctivity in group 

2 Recording a ssessment results 

3 Use a ssessment tools: 

3.1 Peer assessmen t. 

3.2 Individual assessment. 

3.3 Laboratory report. 
3.4 Observation. 

3.5 Oral questions. 

3.6 Mid written exa m. 

3.7 Presentation. 

3.8 Portfolio. 

3.9 Pre - laboratory quiz. 

3. 10 Demonstra tion. 

3. 11 Final written exam. 

3. 12 Post- laboratory quiz. 

3. 13 Group assessment. 

3 .14 labora tory pra ctical exam 

3.15 self assessment 

3.16 others(please specify, if any) 

5 Students submit laboratory reports 

6 Student labora to ry report corrected. 

7 Students have feed back about resu lt of laboratory report 

8 Ava ila bility of instructional ma terials to conduct laboratory practical 
assessment 

9. Students and teachers ha ve the laboratory manual for practical 
course in chemis t ry su bject on which 

a . The o bjective is stated 
b. Assess ment type a re mentioned 
c. The a ssessment criteria stated 



Appendix C 

Addis Ababa Univcrsit.y 

Collcgc of Education 

llcl,"rtlllcnt of cu.·ric,,)ulII and Tcachcr's l)J"ofcssionlll dc,'clol'lIIcnt 
studics 

SCllli st.,·ucturcd intCl'vicwccs for lab .... ato.·y assistllnccs 

Sex _________ _ Qua lification _ ________ _ 

Age ________________ __ Year of Experience ______ __ 

I . How do you perceive laboratory practical assessment and what is your opinion about 

the importance of practical assessment for instructional purpose? 

2. What kind of assessment methods instructors used to know the performance of 

students for laboratory practical course? 

3. Have you checked Icorrectedl student 's laboratory report before? 

4. Do you have uniform criteria with in the department to correct laboratory report 

5. Do you have a mechanism to check whether students did laboratory report by 

independently or not? 

6. Do you provide feedback for your students after correcting laboratory report 

7. Are chemicals, equipments available to conduct laboratory practical assessment? 

8. What do you think that hinder or facilitate instructors to implement laboratory 

practical assessment for practical courses in chemistry subjects? 

9. What do you suggest to minimize factors that hinder in using laboratory practical 

assessment fo r practical courses? 

10. What should be done to implement laboratory practical assessment on the part of;­

a. Instructors 

b. Administrators 

c. Laboratory assistances 

d .Students 



Appendix D 

Addi" 1\"""" Univer"iiy 

CoUege of Edue"tion 

DelJlll'tlllent of e''''''ie"'',,n .... d 'I'e .. eher'" l.rofe"sion .. 1 develolnneni, 

"t"dies 

Semi structured interviewees for instructors 

Sex ------- Quali ficat ion _______ _ 
Age ______ _ Years of experience ____ _ 

I , When do yo u prefer to assess your student in laboratory practica l courses of chemistry 
subject? 

2. Is there any problem on how students 

• Laboratory report is checked? 

• Taking feedback after instructors correcting laboratory reports? 

3. Is there any co llege guide line policy on how laboratOlY practical assessment is treated? 

4. What is your opinion about currently used assessment method for laboratory practica l 
cou rses in chemistry subj ects? 

5. What do you understand the relation between objectives and assessment method in 
teaching laboratory practical courses? 

6. Did you get any gu iding principle to use laboratory practical assessment in assessi ng 
student' s performance in practica l courses fro m depalt ment? 

7. What kind of support do you get from co llege adm inistration in im plement ing laboratory 
practical assessment? 

8. How do you perceive laboratory practical assessment and what is your opinion about th e 
importance of laboratory practical assessment for instructional pu rpose 

9. What factors do you think that hinder or fac ilitate laboratory practical assessment for 
practical courses in teaching chemistry in your college? 

10. What do suggest in minimizing factors that hinder III using laboratory practica l 
assessment? 

I I. What shoul d be done to implement laboratory practical assessment on the part of :-
a. instructors 
b. laboratory ass istances 
c. administrators 
d. Students 



Appendix E 

Addis Ababa University 

College of Education 

Department of curriculum and Teacher's professional development 

studies 

Focus group discussion with instructors 
1. When do you prefer to assess your student in laboratory practical courses of chemistry subj ect? 

2. Is there any problem on how students : 

• Laboratory report is checked? 

• Tak ing feedback after instructors correct ing laboratory reports? 

3. Is there any college guide line policy on how laboratory practical assessment is treated? 

4. What is your opin ion about currently used assessment method for laboratory practica l courses in 

chemistry subj ects? 

5. What do you understand the relation between objectives and assessment method in teaching laboratory 

practical courses? 

6. Did you get any guiding line principle to use laboratory practical assessment in assess ing student 's 

performance in practical courses from department? 

7. What kind of support do you get from college administration in imp lementing laboratory pract ica l 

assessment? 

8. How do you perceive laboratory practical assessment and what is your opinion about the importance of 

laboratory practical assessment for instructional purpose 

9. What factors do you think that hinder or fac ilitate laboratory practica l assessment for practical courses 

in teaching chemistry in your college? 

10. What do suggest in minimizing factors that hinder in using laboratory practical assessment? 

I I. What should be done to implement laboratory practica l assessment on the PaJ1 of: -

a. instructors 

b. laboratory ass istances 

c. admini strators 

d. Students 



No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Appendix F 

Title of the course:- practical Analytical Chemistry I 

Course No:- 223 

Title of the ex[!criment 

Separation and identi fications of Group I Cations 

Separation and Identifications of Group II Cations 

Separation and identifications of Group III cations 

Group IV cations 

Separation and identification of Group V cations 

Reactions of Group VI cations 

Reactions and Schematic Analysis of Group I Anions 

Reactions and Schematic analysis of Group II Anions 

Reactions and Schematic analysi s of Group III Anions 

Reactions and Schematic anal ysis of Group IV anions 

Reactions and Schematic analysis of Group V anions 

Objcctives 

-

-

-

-

-

-

-

-

-

-

-



No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Appendix G 

Title of the Course:- I·.· .. eti" ... Geuel·". Chemistry I 

Coune No: - Chem 10:1 

Title of the ex[!eriment objectives 

Safety Rules -
Science and Scientific Methods To develop scientific way of thinking 

To study the func tion and parts of the Bunsen Burner 

Bunsen Burner and Elementary and discover the different types of Flames and 

Structures (Zones) of the flame 

Measuring Devices 
To study some measuring devices such as a 

balance, burette, pipette and Measuring cyl inder 

Data treatment To interpret raw date 

To Separate and quantify a given mixture by physical 

Separation of mixtures and compounds methods 

To Separate a compound by a chemical 

means 
The law of conservation of Matter 

(mass) 
To study whether matter (mass) is conserved or not in 

a chemical reaction 

Chemical Reactions and Equation 
To study types of chemical reactions and to develop 

the correct wri ting chemical equations 

To build models of some molecules fo llowing the 

Models of Molecular shapes rul es of valence shell Electron pair Repul sion 

(YSEPR) theory 

Avogad ro's Number and The mole To relate the gram formula weight of a substances to 

concept Avogadro's number 

Electrolytes and non-Electrolytes 
To class ify substances as electrolytes and 

non electrolytes 



No 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Appendix H 

Title of the course: - Practical analytical chemistry II 

Course No: -chern. 323 

Title of t he experiment Objectives 

Determinat ion of water of Hydration • To detenll ine the percentage of water 

of hydration in hydrated CUS04. 

Determination of Barium in Barium Chloride • To determine gravimetrically In a 

so luble sample. 

Standardizat ion of sodium hydroxide so lu tion • To standardize NaOH using a 

secondary standard HCI 

Determination ofNaOH and Na2CO) in the same soluti on • To determine the exact amount of 

NaOH and Na,CO, in a solution by 

taking advantage of the ex istence of 

two eq uivalent points on the ti trat ion 

curve ofNa2CO) 

Determination of Ammon ium sa lts • To detcnn ine the amount of Ammonia 

in ammon ium chloride using two 

indirect techniques of titration known 

as back titration and substitution 

methods 

Determination of Iron in Ferric Chloride solution. • Determination of iron by oxidation 

using potassium permanganate as 

oxid izing agent 

Determination of Potass ium Dichromate using sod ium thiosulphate • To determine potassium by 

dichromate using sodium thi osulphate 

by substitution method. 

Precipitation method of deterrnining Ha lides • To determine chloride using 

argentimetric titration 

Determination of Zinc with potassium Ferro cyanide • To determine zinc by precipitation 

titration with potass ium ferrocyanide 

Determ ination of Hardness of water EDTA complex metric determinat ion of 

hardness of water. 



No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Appendix I 

Title of the course: - Practical General Chemistry II 

Course No: - Cheml04 

Title of the experiment Objective 

Gas laws • To examine the relationship between the volume of 

a g iven mass of gas with the absolute temperature at 

constant pressure (Charles's law) 

Diffusion gases • To measures relati ve diffusion rates of two gases 

and to relate w ith their molecular masses. 

Solubility determination • To determine the solubi lity of a sa lt at a two 

different temperature. 

Preparat ion of so lutions • To prepare so lutions and describe their 

concentrat ions. 

Acids and Bases • To investigate the characteri stics properties of some 

acids and bases in aqueous so luti ons. 

Acid - Base titration • To determine the concentration of a base present in 

an unknown so lution by usi ng a technique called 

titration. 

Heat of reaction • To estimate the heat of 

- Disso lution ofNaOH and N I-I4C l in water 

- Neutra li zation reaction ofNaO J-l and HCl 

Chemica l equilibrium I.To predict the directions of shi fts in the equilibria of 

some revers ible reactions at eq uili brium 

Electrochemical cells • To construct simple ga lvanic ce ll s 

• To explain how chemical reactions can because to 

generate electrical energy. 

• To determine vo ltage d ifferences generated by 

d ifferent ha lf cells and direction of current fl ow. 

11. To explain how electrical energy causes chem ical 

changes in the electro lys is of water. 



No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Appendix J 

Title of the course: - Practical Organic Chemistry 

Course No: - Chern. 243 

Title of the experiment Objective 

• To purify a contaminated solid 

compound by recrystallizaion. 

Determination of melting point • To determine the melting point a solid 

and simple distillation substance obtained from the previous 

experiment 

Fractional Distillation • To separate a mixture of two liquids by 

fractional distillation. 

Steam Distillation • To separate volatile but water insoluble 

substances from non-volatile materials. 

Chromatography • To lea rn the use of chromatographic 

techniques In the separation and 

identification of organic Compounds 

Three Dimensional • To observe three dimensional 

represen tation of molecules structures of molecules by constructing 

( stereochemistry) models of different compounds. 

Survey of some functional • To study the characteristics chemical 

groups properties of some functional groups. 

Preparation of Aspirin and oil of • To prepare acetylsalicylic acid, 

wintergreen commonly know as "aspirin"; and 

Methylsalicylate, commonly as "oil of 

wintergreen" 

Preparation and properties of To prepare ordinary soap to exam m e its 

soap properties. 



No 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

Appendix K 

Title of the course: - Practical Inorganic Chemistry 

Course No: - Chern. 214 

Title of the experiment Objective 

Hydrogen preparation and its properties • To prepare hydrogen gas from different chemica l 

reactions and to study some of its physica l and 

chemica l properties 

Alkali metals and their properties • To study some properties of alkali meta ls 

Alkali ealth meta ls and their propel1ies • To study some properties of alkali earth metals 

Group III elements and their propelties • To examine some properties of Group III elements. 

Group IV elements and their propel1ies • To study some propelties of Group IV elements. 

Group V elements and their properties • To study some properties of Group V elements. 

Group VI elements and their properties • To study some propelties of Group VI elements. 

Preparation of halogen and other • To prepare different inorgani c gases and study some 

inorgan ic gases of their physical and chemica l propel1ies. 

Ga lvanic cell • To observe a vo ltage difference generated by two 

half cell s in a ga lvanic cell arrangement 

Copper family • To study some propelties of copper fam ily 

Zinc family • To study some properties of zinc fam il y 

Chemistry of Chromiu m • To study some properties of Chromi um chemistlY of 

chromium 

Chemistry of Manganese • To study some propelties of manganese chemistry 

Chemistry of Iron • To study some chemistry of Iron 

Cobalt Chemistry • To study some chemistry of Cobalt 



Appendix L 

Kotebe College of Teacher Education 

Department of Chemistry 

Practical General Cflemistry I (Chem. 103) 

Final Examination (70%) 

Time allowed: 1:1 5hr. 

Date: January, 2011 

Name: ___________ ID.NO. ____ Section ___ _ 

Instructor name: -------------
Part I: Choose the best answer and write the letter of your choice in the spaced 

provided. [1.5 pts each) 

_ __ I.A flask has a mass of 12.S0gm when empty and 22.60 gm when completely 
filled with water (density of water =1.OOgm/ml). What wi ll be the vo lume 
of water? 

A. 12.S0ml 
B. IS.OSml 
C. 10.IOml 
D. None of the above. 

2. what is the cause for the yellow coloration of luminous flame? 

A. hydrogen 

B. Water 
C. carbon 
D. oxygen 

__ 3.Which one of the following is wrong in weighing chemicals on a balance? 
A. Check the rest point of the balance. 
B. Never weigh an object while it is warm. 
C. Put chemicals directly on the pan. 

D. Keep the balance pan clean and dry. 
_ __ 4. Parts of Bunsen burner that regulates the amount of air enters and a nozzle 

through which the fuel gas enters at high speed respectively are: 
A. Barrel; spud B. Spud, Air hole 
C. Collar, spud D. Wing top, Barrel 

__ S.The hottest part of non-luminous flame is found at __ . 

A. top of outer zone 

B. top of middle zone 

C. top of inner zone 

D. bottom of middle zone 



___ 6. Which of the following statement is false about Pyrex glasses? 

A. They are shock resi stant glasses . 

B. They are used as containers to heat reagents in laboratories. 

C. Their compositions are sodium or calcium silicates. 

D. They are classified as hard glasses. 

___ 7. Which of the following devices measures the volume of liquids most 

accurately? 

A. 

C. 

Measuring cylinder 

Pipette 

B. Burette 

D. Band C 

___ 8. Which of the following is a correct procedure while you are working in the 

laboratory? 

A Tasting any thing in the laboratory. 

B. Leaving an experiment in progress 

C. During dilution, adding concentrated sulfuric acid to water. 

D. Keeping the gas tap open while leaving for a lighter. 

___ 9.Two students, A and B have the following experimental values for the density 

of water 

Student A: 

Student B: 

0.96 

0.96 

0.98 

0.94 

0.97 glml 

0.92 g/ml 

Which of the fo llowing is true about the data of students A and B? (Density of water 

=1.00 glml). 

A. B is more accurate than A 

B. B is more precise than A 

C. B is more precise and more accurate than A 

D. A is more precise and more accurate than B 

__ 10. which one 0 the following is not true about rules for determining significant 
figures 

A. All digits other than zero are significant 

B. Zeros between non-zero are not significant 

C. Final zeroes to the right of a decimal point are not significant 

D. Band C 



___ 11 ,YOLI can separate a mixture of sand, salt and iron filling using the order: 

A. Dissolut ion, Filtration, Magnetic separation, Evaporation 

B. Magnetic separation, Disso lution, Filtration, J Evaporation 

C. Magnetic separation, Fi ltration, Dissolution, Evaporation 

D. Dissolution, Filtration, Evaporation, Magnetic separation , 

__ 12.How many significant figures are there in 0.003080 cm 

A.7 B.6 C.3 DA 

___ 13. Which one of the following molecules has a shape of triangu lar 

planer? 

D.Nfu 

___ 14. Which of the following chemical reaction symbol shows a precipitate 

product? 

A. __ B. /':,. C. t D. ~ 
___ 15. Which one of the following substance does not conduct an electric 

current? 

A. Magnesium metal B. Sodium chloride solution 

C. Dilute hydrochloric acid solution D. Solid sodium chloride 

___ 16 .. How many moles of 36 g of water? (At mass H= 1, 0=16) 

A.2 B. 1 C. 0.5 D.l .S 

___ 17 .. Which of the following linear molecule? 

A. BeCb D. A and B 

___ 18 .. According to the va lence shell electron pair repulsion theory, the repulsion 

among electron pairs increases in the order of: (LP= lone pair, BP=bond pair) 

A. LP-BP<LP-LP<BP-BP 

C. LP-LP<LP-BP<BP-BP 

B. BP-BP<LP-BP<LP-LP 

C.LP-LP<BP<BP<LP-BP 

___ 19. How many molecules are there in 2 mole of C02? (At. Mass C=12, 

0=16) 

A. 6.02x1023 B. 3.01x1023 C. 12.04x1023 

___ 20. A chemical reaction may be marked by:­

A. Formation of gas 

C. Absorption or release of heat energy 

D. None 

B. Color change 

D.All 



__ 21,1 mole of CaCb (At mass Ca=40, Cl=35,5) 

A. Weighs 141 gm 

C. Contains 2 mole of Cl- ions 

B, Contains 6,02x1023 CaCh units 

D, All 

___ 22, The bond angle in C02 is _ _ _ _ 

A. 1200 B, 900 C. 1800 D,109.50 

___ 23, The initial substances which undergo chemical reactions known as 

A. Reactants B, Catalyst C. Products D, Output 

___ 24, "Electrons pairs surrounding the central atom arrange themselves as 

far apart as possible to minimize electrostatic repulsion," This 

statement termed as 

A. Molecular theory B, Valance Bond theory 

D, Valence shell electron pair repulsion theory 

C. Atomic theory 

___ 25, In PCls molecule, the central atom is ___ _ 

A.P B,Cl C.S D, A and B 

_ _ _ 26, Balancing chemical equation is governed by ____ _ 

A. Law of conservation of mass 

C. Law of octaves 

B, Law of triads 

0, Periodic law 

_ __ 27, Ions which do not participate during chemical reactions are said to be 

A, Spectator ions B, Poly atomic ions C. Cations D, Anions 

28, If silver nitrate solution and sodium chloride solution are m ixed, a - - -

white precipitate will be observed, Which one of the following the 

chemical formula represents this precipitate? 

A. AgN03 B, NaCl C. AgCl D, NaN03 

---------29 which of the following is commonly used to express accuracy of 

measurement? 

A.mean B,relative error C.standard deviation D,absolute error 

--------30 which types of flame is similar to the flame of candle? 

A. non-luminous flame B.luminous-flame C. A and B 

D, none of the above 



Part II. Matching Items 

Instruction: Column" A" contains type of reaction and Column "B" contains 

their examples. Match column" A" with column "B" and write your 

response on the space provided. (1 Points of each) 

Column" A" 

____ I. Direct combination 

____ 2. Decomposition 

____ 3. Single Displacement 

____ 4. Double Displacement 

Part III: Short Answer Types 

Column "B" 

A. Cu+2HCI- CuCb + HJ 

B. 2KCIOJ JL.2KCI + 302 t 

c. Mg + 2HCI _ MgCb+H2t 

D. BaCI2 + Na2S04 - BaS04 +2NaCI~ 
E. Cu + 02JL. CuO 

1. Differentiate the following terms. (2 Points of each) 

a. Lone pair electrons and Bond pair electrons 

b. Electrolyte and non-electrolyte 

c. Law of conservation of mass and law of definite proportions 

d. Tap water and distilled water 

e. Accuracy and precision 

2. Write the difference between complete combustion and incomplete combustion in 
the column of the following table.[1 0 pts) 

Complete combustion Incomplete combustioll 



Appendix M 

1(ote6e correge oj'l'eacfzer'E<fucation 

([)epartment of Cfzemistry 

lPractica{;tnarytica{ Cfzemistry (Cnem.224) Written 'h(amination 

Time allowed: 1:30 hr 
Date: January, 2011 

Name __________ _ 

IO.NQ --------------------
Section _________ _ 

General Instructions 

1. Write your Name, IONo, and Section 

2. Attempt all questions to maximize your score 

3. Check that there are 5 written pages including the cover page 

4. Do not turn this page until you are told to do so 



Instruction: Read each of the following questions and write your answers clearly 
and briefly. 

1. Define each of the fo llowing terms. [10 pts ] 

a. Standard so lution 

b. Equiva lence point 

c. End point 

d. Ana lyte 

e. Titration 

2. A concentrated hydrochloric acid solution has a density of 1.19 g/mL and contains 37% 

HCI by mass. [ 6 pts] 

a. Calculate the molarity of the acid solution 

b. How many milliliters of the so lution are needed to prepare 150 mL 0.1 M HCI by 

di lution? 

3. What is the vo lume of 0.2 M NaOH solution needed to complete ly neutralize 50 mL of 

0.1 M H2S04 so lution? [4 pts] 



4. When 15 mL mixture of NaOH and Na,CO, is ti t rated with 0.1 M HCI. It consumed 12.5 

mL of 0.1 M HCI using pheno lphthalein indicator and the subsequent titration with 

methyl orange indicator consu med 2.5 mL of O.lM HCI. ( At wt Na = 23, 0 = 16, H = 1, C= 

12, CI = 35.5) Ca lculate: 

[ 10 pts] 

a. the mass of NaOH present in t he mixture. 

b. the mass of NaOH present in the mixture. 

5. A I D mL unknown concentration of NH,CI so lution was titrated with excess 20 mL of 0.1 

M NaOH solution. The excess NaOH was titrated wi th 5 mL of 0.1 M HCI solu t ion. 

Calcu late: [ 10 pts] 

a. number of moles of NH4CI 

b. mass (in gram) of NH, CI 

6. A 10 mL of hard wate r conta ining Ca" ions required 5 ml of 0.01 M Mg" - EDTA so lution 

up to its equiva lent point. Calculate the mass of Ca" in the sample. (At wt Ca = 40). 

[5 pts] 

7. 15 mL of an unknown concentration of sodium chloride was titrated with excess 25 mL 

of 0.01 AgNO, . The exce ss si lve r nitrate was titrated with ammonium thiocyanate and 

consumed 5 ml of 0.01 NH,5CN. What is the mass of sodium chloride in the sample? 

[ 5 pts] 

8. The aluminum in a 1.2000 g sample of impure aluminum ammonium sulfate (NH AI , 
(50 ) ) was prec ipitated with aqueous ammonia as the hydrous oxide AI 0 x H O. 

4 2 2 3 2 

The precipitate was filtered and then heated to 1000' C to produce anhydrous AI 0 
, 3 

which weighed 0.1798 g. Ca lculate the % of alum inum in the original sample.( At wt 

AI = 27, 0 = 16) [ 10 pts) 
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Practical Organic Chemistry 
(Chern 243) 
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Instruction I: Choose the best answer and write the letter of your choice in the space 
provided beside each question. (2 points each) 

1. Soaps can be prepared from the following except 

a. Neutral fats c. Oils 

b. Fatty acids d. None of the above 

2. Which one of the following is not correct? 

a. Fats are sa tu ra ted 

b. Soap so lutions are acidic 

c. Oils are unsaturated 

d. Soaps are less effective in hard wate r 

3. In your laboratory session you used reflux set up in: 

a. The preparation of soap 

b. The prepa rat ion of aspirin 

c. Steam distill ation 

d. Recrystallization 

4. The quality of aspi rin can be tested by ferric chloride test, because; 

a. It has no carboxylic acid functional group 

b. It has no phenolic hydroxyl fun ctional group 

c. It contains benzene ring 

d. It is not soluble in methanol 

e. None of the above 



5. During distillation 

a. The distillate contains only one of the components 

b. The residue contains higher proportion of the more volatile component 

c. The distillate contains higher proportion of the more volatile component 

d. The re lative vapor composit ion is the same as that of the mixture component 

6. Saponification refers to: 

a. acid hydrolysis of esters 

b. hydrolysis of organic salts 

c. alka li hydrolysis of inorganic sa lts 

d. alkali hydro lysis of esters 

7. Which of the fo llowing is a part it ion chromatography' 

a. Paper chromatography 

b. Thick layer chromatography 

c. Co lumn chromatography 

d. Thin layer chromatography 

8. Steam distillation is useful for separating 

a. Volati le and water so luble substance from non volatile impurities 

b. Volati le substance from non vo lati le substance 

c. Vo lati le and water insoluble substance from non vo latile impurities 

d, None of the above 

9. At what temperature water boi ls when t he atmospheric pressure is 1.50 atom? 

a. At 100°c 

b. Below 100°c 

c. Above 100°c 

d. The information is not enough to predict the boiling point 



10. The purpose of safety tube in steam distillation set-up is: 

a. to condense the vapor 

b. to regulate the vapor pressure in the flask 

c. to boil the water 

d. to co llect the distillate 

11. During paper chromatogra phy, the stationary phase is 

a. the developing solvent (n-butanol/ethanoI/2N ammonia) 

b. wate r molecules adhering to the ce llulose fiber 

c. the ce llulose fiber 

d. none of the above 

12. Which of the following words is not close ly associated with recrystallization? 

a. so lu bility c. crysta l growth 

b. solvent power d. condensate 

13. The purpose of using fl uted filter paper for filtration is 

a. to make use of an increased surface area of the filter paper 

b. to decrease the rate of fi lt ration 

c. to facilitate crystal form ation 

d. to he lp the proper functioning of the suction filtration set-up 

14. What is the main reason for using a minimum amount of co ld wate r for washing the 

precipitate in recrystallization process? 

a. To be very econom ical in usi ng so lvent 

b. To obtain maximum possible yield 

c. Not to wash away the impurit ies 

d. To wash away the crystals along wi t h the impurities 



15 . A and B are miscible liquids. If the boiling point difference between the two liquids is more 

than lOODC then the mixture of the two can safe ly be separated by: 

a. simple distillation c. fractional distillation 

b. steam distillation d. distillation under reduced pressure 

Instruction II: Answer the following questions in the space provided. 

1. During recrystalization process the solution is separated from the residue while it is hot. 

What happen if it is filtered when it become cooled? (3.5 pts) 

2. Mention the criteria of a most suitable solvent in recrystalization process. (5 pts.) 

3. Why is cold water circulated through a condenser from the bottom upward rather t han from 

the top downward? (3.5 pts.) 

4. How did you prepare the following compounds during your laboratory session? Write only 

the chemical equation. (9 pts) 

a. Oil of wintergreen 

b. Aspirin 

c. Sodium stearate 

5. Explain why you did the following during laboratory sessions. (9 pts.) 

a. Boiling chips in boiling liquids 

b. Dry test tubes in aspirin preparation 

c. Brine solution in soap preparation. 

J 
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