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ABSTRACT

In this study, enhancing student’s participatiompiactical analytical chemistry course at
Haramaya University with various reasons was cotadlicThe data were collected from | year
chemistry undergraduate students of class sizd 8hich 23 were females and 33 were males.
The class was arranged in to two groups for laboyatlass and the experiment was conducted
once per week in analytical laboratory. The redeased mainly three kinds of data collection
techniqgues namely questionnaire and laboratoryrtegged demonstration result to gather the
required qualitative and quantitative data for ioyang the participation of first year chemistry
students. From the result, it was found that sttedeere interested towards the practical analytical
courses on the basis of condition such as, negessihe chemistry with life, their participation
in the laboratory, getting experience from the talbary and performing the experiment in group.
The results of the study support the notion thaiflents were more interested to a group work
rather than individual work since they share idead their manual before coming to laboratory
which contributed to their own participation inlegag practical chemistry courses. The research
has also shown that student’s activity through @rpental demonstration in group increases
student’s participations in the laboratory effeelyw by achieving better results than using
laboratory report writing methods. The findingsocalsevealed that some of the causes of
students’ negative attitudes towards learning pralcChemistry were mainly due to problems in
preparing a flow chart for the experiments by thelres and lack of exposure to well-equipped
laboratory for conducting demonstrations. In vielv the findings and conclusions drawn in
the study, Chemistry laboratories should be adetyuaquipped to ensure a smooth running of
the practical classes and students should ®uesged to participate on practical chemistry
courses and appropriate motivation should bengseethat they will develop positive attitude
towards the practical sessiopafrican Journal of Chemical Education—AJCE 6(2)|yJ2016]
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INTRODUCTION

One of the unique features of effective scienceltieq is laboratory work. It is a unique
learning environment that is effective in helpirtgdents constructs their knowledge, develop
logical and inquiry type skills and develop psyclobon skills. Laboratory work also has great
potential in promoting positive attitudes and pdinwg students with opportunities to develop skills
regarding cooperation and communication [1]. Pad parcel of learning chemistry is carrying
out laboratory practical. From an educational poihview, chemistry without laboratory work
was seen as a body of factual information and géraws which conveyed nothing of lasting
power to the mind [2].To this end, students aregigmple opportunities to engage in scientific
investigations through hands-on activities and @rpents.

Several studies had shown that often the studerdgte teacher are preoccupied with
technical and manipulative details that consume widbeir time and energy. Such preoccupation
seriously limits the time they can devote to meghih conceptually driven inquiry. In response,
Woolnough [3] wrote that for these reasons, themm! contribution of laboratory experiences
to assist students in constructing powerful core@ps generally been much more limited than it
could have been. Such comments have been madelufterghout the past 20years.

Tobin [4] wrote that “Laboratory activities appes a way of allowing students to learn
with understanding and, at the same time, engag@incess of constructing knowledge by doing
science”. This important assertion may be valid, caurent research also suggests that helping
students achieve desired learning outcomes is ya a@nplex process. The inquiry approach,
incorporating thinking skills, thinking strategiaad thoughtful learning, should be emphasized

throughout the teaching-learning process.
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The science laboratory has always been regarddégk gdace where students should learn
the process of science. Ideally, each student dhioelwholly responsible for conducting the
experiments from start to finish. However, resedral shown that teachers favored conducting
practical activities in groups [5]. They reportéat of the teachers surveyed, 54 percent reported
group sizes of 4 or 5 students per group.

Direct observation of classes noted range of 1stmdents per group. The large group size
limited active participation to 2 to 3 students gesup, leaving the others as passive onlookers.
This resulted in low level acquisition of sciertifskills and knowledge among the students.
According to Gunstone [6], using the laboratorjpéwe students restructure their knowledge may
seem reasonable but this idea is also naive siewel@ping scientific ideas from practical
experiences is a very complex process.

Gunstone and Champagne [7] suggested that meahiegfaing in the laboratory would
occur if students were given sufficient time andapunities for interaction and reflection.
Gunstone [7] wrote that students generally didhaste time or opportunity to interact and reflect
on central ideas in the laboratory since they arally involved in technical activities with few
opportunities to express their interpretation amlitlls about the meaning of their inquiry. In other
words; they normally have few opportunities for aebgnitive activities.

Students require the hands-on practical and pelradr@atory experiences to acquire the
science process skills; other problems associatédpsactical work in schools include the lack
of facilities. One case study revealed that in galnequipment was adequate for group work in
all schools for group sizes of 4 to 5 students [Bladdition, research has revealed that in some
cases students exhibited different attitudes tovgatwol, in particular, biology, chemistry, and

physics [8, 9].
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Cheung [10] conducted a thorough and comprehemsiiew of the literature and found
that over the years; only nine studies examinedrstary school students’ attitudes towards
chemistry taught in secondary schools. He wroteahiaough these studies were informative, they
produced mixed and inconsistent results. For exantfstein [11] conducted one of the studies
among 11 and 12th grade students in Israel. Irtteghg they found that there was a significant
decline in students’ attitudes towards learningntisé’y when they progressed from grade 11 to
grade 12. On the other hand, in the USA, Milton] fb2nd the opposite, namely, that 12th grade
students exhibited a more positive attitude thatth fitade students. One should note, however,
that Hofstein [11] and Milton [12] used differeritiudinal measures.

Many scientists and science educators are convitiwdpractical work must play an
important role in learning science, but the readongts prominence are less clear. This lack of
clarity lies in the vagueness of the questions éskmut the role of practical work. Asking about
the effectiveness of practical work for learnindike asking whether children learn by reading.
The answer lies in the nature and contents of ¢heitees and the aims which they are trying to
achieve [13].

In a recent survey, 99% of the sample of scienaehiers believed that enquiry learning
had an (83%'very’; 16% - ‘a little’) impact on skt performance and attainment [14]. However,
views about the role of processes in science eiundaave been contested: some science educators
have argued that practical work might help studémtanderstand how scientists work, while
others (see above) have argued that a process-#pgeziach (that is, an approach that focused on
experimental skills) was likely to lead to bettaderstanding of science concepts.

Simpson [15] found that in general, laboratory wenhanced students ‘attitudes towards

learning chemistry. Ben-Zvi [16] reported on a cietng study in which chemistry students wrote
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that personal laboratory work (hands-on) was thstrmfiective instructional method that they had
experienced for promoting their interest in leagnichemistry when contrasted with group
discussion, teacher's demonstrations, filmed erpemis, and teacher’'s whole-class frontal
lectures.

This study was carried out by assessing the prggactice for active teaching learning
participation of students of first year chemistryHaramaya University for the practical analytical
chemistry session to contribute for the betterroarthe teaching leaning process and achievement

of the intended objective of the practical counsgiculum.

MATERIALS AND METHOD
Research Design

In an effort to combat the problem in enhancinglsius participation in practical sessions
we began to develop a laboratory format in whiathestudent in a laboratory group is assigned
to participate in each practical experiment. Thassfoom format was arranged to allow for
increased participation of student within the beritdich bench was divided into two sub-groups.
The teacher begins the class by introducing themxgnt and short time lecture about theoretical
aspect of the experiment. During group learninggdents worked in groups of four students per
sub-group on laboratory experiments.

The formation of sub-groups was assigned by thehtzarather than allowing student to
pick their own lab partners. This helps to minimiize collection of less capable students who will
typically have more difficulty with the laboratogxercise to the same group, because if we left

them to pick their own lab partners, the studerit pick other good students for their groups.
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Students were informed that this teaching strategyg designed to increase their overall
participation and success in the analytical chegnlaboratory.

Every week students were asked to submit theirré&boy report and show a mini
demonstration on their previous practical experinvgmich gave them the opportunity to express
their participation about the laboratory activity terms of the teaching strategy and overall
understanding of the experiment (for both sesdiongite report in a group of 4 and 8 students).
Student surveys were then used as a means to detewhether or not the modified teaching
strategies and curriculum were helpful to studantswhat future changes could be made through
observation and interview.

In addition to class format students were allowefilitthe questionnaires prepared by the
researcher concerning their activity and inter@sgtrds the lab course and main class course. The
guestionnaires were filled by both groups. Theritistion of questionnaires was at the final end
of the course that enables students to identifypdme in which they were more interested and
participate actively.

Population, Source of Data and Sampling

The target population selected were all chemistryengraduate first year student at the
department of chemistry who had registered forarse practical analytical chemistry. Only
primary data source was used for this study whickudes questionnaire, observation, students’
laboratory report and demonstration result.

The data were collected from | year chemistry ugdetuate students of class size 56. This
research was done with one of our Chemistry 1st glagses at Haramaya University. In a class

there were 56 students among them 23 were femate8&were males. The class was arranged
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in to two groups for laboratory class and the expent was conducted once per week in analytical
laboratory.
Data Collection Procedures

The research used mainly three kinds of data d@letechniques namely questionnaire,
laboratory report and demonstration result to gdte required qualitative and quantitative data
for improving the participation of first year chestry students.

A questionnaire was issued to students to gettieedast of those students toward analytical
chemistry laboratory and to assess on increaskig ititerest. The questionnaires were filled by
students. To achieve this objective the reseatdwodrall first year chemistry students with a total
size of 56. The questionnaires consisted of 20stand distributed to all 56 students, out of which
23 were females and 33 of them were males.

The laboratory report result is used to assespénmrmance of students and used to
measure the change they record when they writeeladirt in a group of 4 students per sub-groups
and after they write the lab report individually ®ection | and section Il in order to assess the
effect of group size on participation of students.

Laboratory demonstration results were taken tossssteident’s performance after they had
conducted a 30 minute demonstration in their pcattexperimental sessions. Students were
arranged in a group of 4 to present a demonstrafiam experiment from their selected practical

work and were evaluated through a systematic sefiesal questions.
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RESULTS AND DISCUSSIONS

Tablel. Laboratory report results of the studefies @erforming the experiment

Lab. Report (section 1) Range of Marks 50% Lab. Report (Sectilm 1)  Ranges of Marks 50%)

In group of 4 33-38 In group of 4 33-38
In group of 8 42.5-43 In group of 8 41-44

Laboratory report results of the students aftefgoeting the experiment in a group of 4
and 8 students per each subgroup were recordethartthta obtained from their result is shown
in Table 1. In contrast, students scored higharlt®$42- 43 marks) while they were arranged in
group of 8 than they were arranged in a groupsifidents (33-38 marks) out of 50% of their total
practical laboratory results which indicates studassigned in large group (a group of 8 students)
showed better performance in their practical aéigithan in a small group of 4 students due to
they shared more skills in interpretation, orgatiizg deductions and recording of laboratory data
easily. This implies that if they write report irgeoup, each individual need to observe and give
attention to perform the experiment as much asilpless order to get good experimental data for
the reports.

Table 2. Students’ response for close ended typeedtionnaires at appendix |

Q. No. % A % B % C %D %E
1 111 66.7 111 0 111
2 22.2 111 11.1 111 44
3 0 22.2 11.2 44 22.2
4 55.6 22.2 11.1 111 0
5 33.3 111 33.3 22.2 0
6 22.2 55.6 0 22.2 0
7 55.6 22.2 11.1 111 0
8 111 77.8 0 111 0
9 66.7 33.3 0 0 0
10 44 .4 22.2 33.3 0 0
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Data obtained from the students’ response for @osked type of questioners were shown
in table 2 and 67% of students found that the lagrrenvironment in analytical chemistry
laboratory were interesting. More than half of gtadents (56%) were interested to write a
laboratory report in a group than individually. Aan be shown from their responses (78%) of
students have preference to perform experimenigbioratory class for each session in a small
group rather than doing in large group which istcamy to their group organization at Laboratory
report writing.

Generally, from the data response in Table 2 abtugtent’s activities in their analytical
chemistry laboratory were helpful for the learniegvironment they made in their laboratory
experience to make more meaningful by relating latwhey discuss in class. Students have
responded that they are very interesting towarelsht@oretical session of the analytical chemistry
course (67%) and have a good interest in the peddsiboratory course since they share something
with in experimental class with a group of studeantd the teacher.

As can be seen from their response, 57% of theestadvere generally willing to write up
their laboratory report in groups. The researchicatés that learning without laboratory
experience is meaningless in case of only the #tieal part of the course sessions since it couldn’

be easily related to what they have discussedsscl
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Table 3. The responses of students on the yestiod gaestions in appendix Il

Question No. Yes(%) No(%)
11 66.7 33.3
12 22.2 78.8
13 100 0
14 22.2 78.8
15 88.9 11.1
16 77.8 22.2
17 44.4 55.6
18 55.6 44.4
19 60 40
20 80 20

Students response on the yes/no questions waslegcor Table 3, as can be seen from
their response (100%), all students preferred tckwao the practical sessions with partners or a
friend by making an open discussion in a group tivhech is an indication of cooperative type of
leaning is essential for the better performancstoélents in the practical analytical chemistry
courses. Almost all students (80%) were interesteprepare a laboratory report in a standard
format as stated in the laboratory manual after thboratory session was going however 55.6%
of the students were not interested to preparecthant before going to laboratory activities. The
results of this study support the notion that, stugl were more interested to a group work rather
than individual work.

Table 4. Laboratory demonstration result of stislen

Section Range ofils 20%
1(28 students) 17-18
[1(28 students) 16-18

Students were arranged in a group of four to ptedemonstration of an experiment from

their selected practical work and were evaluateautih a systematic series of oral questions.This
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aspect assessed students’ skills in problem ideatiibn, conducting of experiment, manipulation
of equipment, hypothesizing, careful observatiomerpretation of observation making of
inference/deductions, organization and recordindpté and effective communication. Laboratory
demonstration results of students for experimera group of 4 students per each session were
depicted in Table 4. As can be shown from the diistudents have scored more than 80% of the
mark when they perform experiment on demonstragaemes.

They scored better results if they work in groupivitees such as demonstration than
individual experimental activities .This indicatdsat student’s activity through experimental
demonstration in group increases student’s padi@ps in the laboratory effectively by achieving
better results than using laboratory report writingthods. This is because if they were evaluated
through laboratory demonstrations each individaalehan access to observe and give attention to
perform the experiment as much as possible in dodget good experimental data. This implies
that student’ skills in conducting experiments, ipafation of equipment, measurement of
volumes, careful observation, and control of vddaland recording of data through demonstration
is an effective way to enhance the performancetudents in a group interactive method of

learning.

CONCLUSIONS

This paper has revealed the participation of sttedéowards the practical analytical
courses. Looking at the findings in genernal,was found that student’s interest towards
practical analytical courses was interesting onltasis of condition such as, necessity of the
chemistry with life, their participation in the lafatory , getting experience from the laboratory,

writing report in groups and performing the expexnnnin group. The results of the study support
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the notion that, students were more interestedgmwap work rather than individual work since
they share idea, read their manual before cominkalioratory that contributed to their own
participation in learning practical chemistry cass

The research also indicates that learning withalbiatory experience is meaningless in
case of only the theoretical part of the courssisas since it couldn’t be easily related to what
they have discussed in class. The research hasighatvstudent’s activity through experimental
demonstration in group increases student’s padi@ps in the laboratory effectively by achieving
better results than using laboratory report writimgthods. The findings also revealed that some
of the causes of students’ negative attitudestds learning practical Chemistry was mainly
due preparing flow chart for the experiments byrtkelves and lack of exposure to well-equipped
laboratory for conducting demonstrations.
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APPENDIX |
Questionnaires to be filled by undergraduate Yé&zhneémistry Students
Instructions: Dear students, we kindly request you to fill bpge questionnaires without stating
you personal details thank yn advance!!!
1. How do you find the learning environment in yanalytical lab?
a) Conducive to learning
b) Somewnhat helpful for learning
c) | don't feel very comfortable
d) Unfavorable atmosphere
e) Doesn’t help me in learning chemistry
2. Choose the change most important to you persot@l make this lab experience more
meaningful?
a) | wish we had a place to work and aslkstjaes.
b) Demonstration of experiments.
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C) Lectures with more participation.
d) Showing more application of chemistryife.
e) Labs that related more to what we disaustass.
3. How have you prepared for the lab part of tloigrse?
a) | don't prepare before lab.
c) Make quick scan of the lab manual andenaipre-lab
b) I read the lab experiment.
d) Read the lab experiment, writes the plednd calculation sheet.
e) Read the lab experiment and appropriattians in the text, then prepare pre-lab and
calculation sheet.
4. What was your practical analytical session’segigmce?
a) Very interesting c) unclear b) googhdpr e) totally irrelevant to my interests.
5. During and following lab. Sessions | write ugdalissions, interpretations and conclusions of
the data from experiments.
a) Always b) usually ¢) sometimes d) raelynever
6. What is your feeling about writing lab report?
a) Better individually b) in a group c) whilee are in lab class d) not necessary e) any
other
7. If report writing is in group what do you feel?
a) Very interesting b) good c) poor d) netessary e) any other

8. What is your preference to perform experimemigboratory class for each session?
a) With large group b) with small group ©)aair d) individually
9. What is your feeling toward the theoretical pdrthis course?
a) Very interesting b) satisfactory c) gabgoor e) not interesting at all
10. What is your feeling toward the lab sessiothaf course?
a) Very interesting b) satisfactory c) favalead) poor €) not interesting at all
11. Did you share something with in experimentass? Yes/No
12. If yes, did you share with?
a)students only;
b)the teacher;
c)a group of students; or
d)a group of students and the teacher

APPENDIX Il
Put tick mark on your choose
No. Item Yes| No
13 | I like to do work with partners or a friend
14 | | like to work individually
15 | I like open discussion in a group time
16 | | like to participate actively in lab
17 | Ilike preparing flowchart before going to lab

18 | I like taking pre-lab quiz
19 | |like taking post lab quiz
20 | Ilike preparing lab report in a standard forstated in the lab manual after
the lab is going
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