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ABSTRACT
' Teaching methods in higher education in Vietnam are donlinated by the lecture

method. The lecture method allows students to passively receive informatio;il from

teachers; it pays little attention to the processes of constructing knowledge and - -

developing cog,nitive abilities of students In this study, the investigator attempted to

create a learnmg env1ronment to prov1de conditions for students to construct their own

knowledge and to develop thinkin'g in order to help students learn more effectrvely:'The' o
B learning’environment cis cooperativelearning, in which students worked together in small

' Jgroups to solve prleems in the tutonals of an Inorganic Chemrstry course. The study

]

.mvestigated students’ bekaviors when they were studymg in this env1ronment students

»
beliefs about cooperative learning and their attitudes toward this learmng-teachlng

method.

Twenty-seven students in Chemistry Department of the Natural Science
University at Vietnam National Un‘_i(zersity in Ho Chi Minh City participated in the study
during six tutorial periods. Data were collected from ‘observations of studehts’~behaviors
in the tutorials and interiziews designed to determine students’ opinions about cooperative

learning. The data wére analyzed and presented mainly in a descriptive style.
s ‘ ~ .

Findings of the study indicated that students believed that cooperative learning

. approaches were a valuable method for promoting their learnmg Students be‘lieved that

L]

their reasoning ability was developed and their understanding of the subject matter
increased when they were studying) together in small groups. They liked cooperative
learning and exhibited positive behaviors when studying in a cooperative learning

environment.

it
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o
CHAPTER | -

o « INTRODUCTION

The problem .

& An important objective in teaching science in higher education is to enable

 studénts to acquire knowledge in order to understand the nature of the world. In
contcmporiry‘ perspectives on education, knowledge cannot automatically be transmitted '7 7

from one person to others (see Herron, 1996). Knowledge is constructed in the mind of

‘the' legmesr based on exi_siﬁéiknowledgeand unders‘tanding. But most course, material in
_-science e;lucati(;n has ‘tyi)ic;ally beén “taught-”) by the lecture method (Cooper, 1995; Kolz
&‘Snyder, 1982). In the lecture method, stydents g;) to clas's, listen and take ﬁbtes oryih;: .
lecture of the instructor. According to many educators (Kolz & Snyder, 1982), the -
“lecture method” is common because it is thou;fg)ht to be the most ecé;lonﬁc_al and
convenient way to ’deliver information. The léctﬂre has been considered tb be an efﬁCient" |
method to present the funda;rientals of SCieﬁce, to emphasiie{he keyjconce7)t5 and to
model pr(.)ble‘m solving skills. However, the lecture mefhod has many we,éikhes’ses in
| terms orf the learning processes. This meth&i often places Stijdents in ;he role of
» spe(;tators,in classes. It may be appropriate for some students, but 9tﬂérs may feel bored
because théy already l_(now what the lecturer,is exf)laining, or th,e's; cannot keep up with
the lecturer’s explanations. The lecture method allows students to passively recei\}e |
information from teachers; it pays little attention to 1he‘proCesses of constructing -

knowledge and developing the cognitive abilities of students.



In Vietnam, before 1987, the national education system was organized and - = ~

managed according to the principles of the central gb\)émment; The main task of higher

~

egiication was training manpower to fulfill goals determined by the government. With
limited financial resources, the system provided only minimal support 'for highe(

edué;itibn institutions. Textbooks, teaching materials, and instruments for lab_oratbries

-
)

gradually become deficient and out of date. Isolated from professional science and

educational communities of the developed world, Vietnamese teachers mainly lectured in- " .

i

.

? .
oo

The “bpen door” policy of the Vietnamese government in 1987 has led tdn;any

- changes. There has been a shift from a central economy to a mixed economy with both :
. ? ’ »

socfaligt and market sectors. This shift has required the national education system to
change also. Education and training must equip the Vietnamese citizenry ‘with
contemporary scientific and cultural knowledge and skills to meet the demands of thé

Vs . . N

developing sociéty. Higher education and training %\st not only acquaint students with
modeifn science and technology' but also develo'p their logical reasoning, abstract tgought,
and creative abilities. In other words,students must be trained to become independent

thinkers instead of “technicians” (Ministry of Education and Train:ihg, 1995).

~

In higher education in Vietnam, many important changes have taken place, both
in the institutions and in the curricula. In addition to the public school system, many

privately funded schools have been created in the big cities to give more high school
. R . /

graduates opportunities to enroll in higher education. The credit system has béen

‘gradually applied in many universities to give some needed flexibility to the teaching and

/
s

/
/

;

learning processes. Students can choose their individual plan of studying suited to their /

o ~ -
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- abilities. They have chances to transfer programs when necessary, or to pursue more

A\
elective subjects helpful for their future careers. Changes in the curriculum have:come
. . R . o ] , . i“ - . ,' L:“. . .

very slowly. There is still a need to reorganize course content, especially in sc1enge

education,to update the trends in science knowledge today. pailar to the general .

. situation of higher edycation, teaching methods in science education in higher education - - -

4

in Vietrfam are still dominated by the'lecture approach. According 'to many Vietnamese

,teachers (Temary educatlon system lacks quallty, 1998), our students are passive in .

Y. A

rleammg, their learmng re11es more on teachers than on themselves due to the lack of

textbo'oks and th= domination of the lecture" meth(_)d-.,Thelecture method is an outdated

approach, and needs to be modified.

> - ’ . ’ .
- . . -

My concerns and purpose of the study . o , s

. A tradition of Vietnamese people is their eagerness for learning. In my Chemistry

depm:tnient, I have seen many students working hard with course materials. But their
final exams reveal that-some students can not express their answers clearly and logically,

although the results might be right. Others are misled by minor mistakes. They seemto

A 13

»

work hard, but do not ;ac'q“uire the necessary knowledge. I am very keen to facilitate

students’ learning, to make them actively engage in constructing their own knowledge,

‘and to help themn develop their abilities in reasoning and logical thinki:ng.kl agree with

Rdggiero’s statement tcited in Johnson & Johnson, 1994): “The only significant change
that is reqdired isa change in teaching methodology (p 58). Even though we require

students to have abilities of reasoning, logical thlnkmg, and working 1ndependently, we
still mainly lecture to them. As mentioned earlier, when we lecture, we do not prov1de °

&

sufficient conditions for students to construct their own knowledge, to devel'opr their |

s 3

N e
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thinking So we teachers have to change our methods because “ teaching of higher

-

_ levei reasomng and entleal thmklng does not depend on whaus taught, but rather thanon -

;.

how itis taught (Ruggrero elted in Johnson & Johnson 1994, p. 57). a{l"‘.e |

“w . ) . ‘ —

Another questlon is, what method w1ll be effective for our students"” Some

educators (Dressel & Marcus 1982; Herron 1996) beJreve that learnmg is dependent :
. “\ :
upon many factors, such as the teachers the nature. of the materials, and the

. -

o

charaéteristics of l__e;arnersf.' 'Learners have very individual leaming charaeteristic’srso that
no.structure can be equall); useful to all. Teachers can facilitate learning of students with
\{arie% background and characteristics by placing themin an environment in which they

must actively process information to learn. One such method involves cooperative

learning.

Cooperative learning, as an instructional technique, is not new in education. If has
been identified in different ways,-such gs small group learning, team learning, learning
together, andso on. Generally, in cooperative learning, students are placed in small

a b N

‘ groups to work together to complete a structured task (Cooper, 1995). Town and Grant

s

(1997) said, “Cooperative learning activities can create an environment in whie‘h students

actively engage in the material by sharing insights, ideas, and presentation, giving .
feedback, and teaching each other” (p. 819). Research in teaching methods in the last 20

.years ingdlicates that cooperative learning is a fruitful instructional strategy to promote

learning in many ways. Johnson and Johnson (cited in Herron, 1996) said that:

~ Most cooperative learning strategies require students to teach other members of
the group. When students explain something to others, try to understand what
others are explaining to them, and try to fit pieces of information together, they
think differently than when they study alone. They used elaborative and

LI



® ) ; .
metacognitive strategies more frequently, and they used more higher level
reasoning. (p. 55)

I have seen many students in Vietnam study together outside classes, and I have

had some experience myself. Often we sit together but learn separately. We rhay explain

things to others, blut rarely share ideas or discuss together to find the solutions to

problems: When I enrolled in graduate courses in SFU, I'had opportunitiesto discu‘ssr in,
small group learning. I found a new breath of life. I was surprised to see that different
.students were interested in different aspects of a lgssbn. The group discussion allowed me

€

to see the subject matter in different ways. I learned many things from my friends’

concerns. Even though students from Western and Eastern cultures were expected to be

different, we were sometimes similar in our thinking and opinions. ' =

. Encouraged by the idea that cobpérétive learning approaches would be exciting to
rﬁy students, and facilitate th;air learﬁing, I dec;d;d 7to try this strategy in the tutorials of
én Inofganic Chemistry course, in the topic “Phase diagrams of solid-'liqui/d equilibrium
for aqueous solutions and inorganic salts.” My assumption was t;lat students would vlearr‘l
about solving chemical problems when ana'l-yzing, interpreting or seeking information in

their cooperative groups. The focus of my study is to investigate attitudes of the students |

<

i

toward ;cﬁdoperative learning when they participated in this learning épproach.

Although attitude is a common term in English language used to describe and

explain human behaviors toward another person or an object, in social science there have

.

-been various definitions of attitude with very little overlap (Oskamp, 1991). In this study,
N - : .

attitude is considered as people’s affective response — feelings and emotions — toward

- e

given objects.-



- . , A A ‘ 4 . T [
A study of students’ attitude toward coopérative learning approaches is necessary ~ -~
because the affective domain has important influences in the learning and achievement of
. .
students. Researchers in cooperative learning (see Slavin, 1995) found that students who
- preferred cooperative learning learned more in cooperative environments than those who

|

~ favored competition.

Attitude of peqple toward anzpbjeqct is Qrientedby 'pc;.ople’s cognitive beliefs about
thde object, and attitude guides ir;di\;c\lual’s éctioﬁs toward thcﬂaﬂobﬁjgct ((jskarpp,rl991).
Cognitive beliefs are ;‘stétements indicating a person’s subjective probability tilat an
object has a particular characteristic” (Oskamp, 1991, p. 11). In 6ther words, cognitive |
Vbeluiefs of people éfe thei:ﬁ]Tuéht:;r}d::;s Vabout”objects énd events. Sometimes, thé
combination of attitude and l?eliefs is called opinions. Attitude can be inferred ‘from
.people’é behaviors towara the object and their beliefs about the object (Oskamp,‘199; ).

In this study, students’ beliefs about cooﬁerative learning and their behaviors when they

participated in this learning approach were considered too.

Generally, the goals of this study were to investigate:

- students’ behaviors when they were studying in a cooperative learning

environment,

- students’ beliefs about cooperative learning, and

- students’ attitudes toward cooperative learning.



Signiﬁcéncc of fhe study

Because most of the science teachers in higher'edu'cation in Vietnam have hot
been equipped with sufficient background knowledge of teaching-learning processes and
teaching methods, this study introduced a model of teaching. Evidence of behaviors of

‘our students in learning and their opinions toward cooperative learning in this study

e
i

should bring insights about this teaching-learning approach in the Vietnamese context: -

‘The findings of this study may persﬁade our teachers to'uséa cooperative learning methods

or to seek other approp_riate methods in order to alter the-domjtn_ation of the lecture
method in higher education in Vietnam and to improve teaching-learning processes. ‘

~

Structure of the thesis

1/“‘* 4

The thesis is presented in five chapters. Chapter One has stated the problem,

-

‘ indicateci the purposevs of the study and discussed the justification for the stt_idy. Chapter-~
Tﬁ;/o réviews the literature related to co_operativ:: learning methods. The nature, |
effectiveness, and irendé of .cooperative learning in education are presented. Chapter
Three describes the study, including the context of the study, the instructional sequence,
data collection procedures, and methods of data analysis. Chapter Four presents the
findings of the study. Chapter Five discusses the findings and limitations of the study,

and suggests implications for higher education in Vietnam.



. ' CHAPTER2 = - ' ,
LITERATURE REVIEW - o

“

" This chapter providqs an’ovf;rview of coo‘perativ~e.lé'aming. But before reviewing -
the characteristics, effeéts and trends of 7c»oope4rative leérning, it is helpful to see'itviri |
relation to other learning ’ap'pfé’éit:hes in schools: campetitive, indiv?dualistic and o
v;:ooperative learning. -» ' S | o L

i : -

Three types of student-student interaction in learning

-

_-. Learning is complex. A great deal of learning takes‘place in schools by r;:ading
bo“bks, solving problems, discussing with"teachers and pgers, modeling, and so on.
Herron ( l996)jsugg¢'sts that several factofs influence lemning processes, such as the
nature of leamingA rﬁatcrials, of learning activities, the charactefistic of evaluation, the

.’ - ‘ ) N - // .
characteristics of the learners and the teachers. , ’ AN

A

Characteristics of learning materials include the qualitiés of text, the level of
abstraction, and the number of new ideas presented in‘eéch le_':sson. The na;ure‘of :l‘_e':aming
:aCtiVitie\s refers 10 such things a.s»’whetﬁgfisftudé\ﬁts ’-wo;rk mdlyldually éir in g(ou'?ps and S
\wl.1ether course,éontent is présénted bvy‘lecture.:, direci é){perien.qe: Qf through reading. The
nature of evaluation refers to learning go;ils and criteria for succéSs'. Characteristics of the
learners relate to their pri;)r knowledge, social maturity, their interest and motivatioh in

learning and in the subject matter. These factors affect each other and a change in one

factor influences other factors. Central to these factors are teachers who, as instructional

7
v .



designers, must be aware of the surrounding factors and “engineer” classrooms to

facilitate students’ learning. - . o -

+ Students usually engage in learning with ‘differf:nt levels and types of motivation |
‘(i{erro'n, 1996; Ormrod, 1999). Some students clearly want to léam what is being

presented in class. Some are more interested in pleasing their parents and teachers,

gettihg good grades and awards, or being better than peér§. Others study without
consideraﬂBh of prsible rewards or how their performance compares to others. They are

curious about task involvement, increasing knowledgé and,dee understanding. Therefore
. L 1N g ge angudeep g

students’ learning activities are different, and interactions among students in learning are

-

varied. Teachers can set learning activities to orient student-student 'interac\ti_on in three
different Ways: competition, individualization, and cooperation (Johnson & Johnson,

<+ 1994; Johnson, Johnson-& Smith, 1991).

Competition ~
When stu‘dents&are vin an enQifon_ment m wthh they compete for:, aili’mit}d'nlum‘ber :
of-high grades or achieve a épecia’l gdal,they work' against each other (Johnson &
" Johnson, 1994; Johnson et al., 1991). T;iey engage in a win-lose struggle to see who is
best: my winning means you lose. Such is the nature of a competitive e?vironmgznt.‘ ’I:he;g
is a negative interdependence arﬁong studeﬁts’ learning and goal.a'chie.vement because

~ students perceive that they can obtain their goals if and-only if some others fail to reach’

their goals.

L
I
T

In competition, some students learn how to win, and know that a waste of time

does not help them win (Johnson & Johnson, 1994). That requires them to work faster



‘and more accurately than others. But competitive situations lead to many drawbacks in
1eaming. Crockenberg, Bryant and Wilce (cited in Johnson & J ohnson, ’19’94) noted that,
in most classrooms, the majority of students always lost and a few students always won.

The losers in competitive situations tend to perceive their learning as boring, unfair, not

interes’ting, and perceive themselves negatively. Cgmpetition tends to increase anxiety;

C
§ .

and is considered a reason for cheating in class (Johnson & Johnson, 1994).
Individualism

Another type of learning'venv}ronment in which students work on their own with
li}tle or no iqtérac;ion W@th classmates is individualistic leafning. This situation is
qchi_(;Ved when a frameWo;k of individualized incentives is developed. In individualis‘tic
, _leaming, étudents are asked to work individually to accomp‘lish their own lea’rhing goals

unrelated to those of other students (Johnson & Johnsoh, 1994; Johnson et al., 1991).

~Individual goals are assigned, and each student strives to achieve the preset criterion of |

’

excellence.

Indiyigiuali.stic learﬁihg.can bé structured for many lessons. Bu_t-Jol)msqn and
Johnson (1994) have been éonééme_& tl.iat jndividualiStié learning ;ér'ély facilitates
students’ ie@.m‘ing and increases Stu_dcnts" aéhi‘evenient_. When students -a.)re,‘set in an
individualistic eﬁvironrﬁent‘, they have to pefc;ive tﬁé wor;h of learning. “The more
‘importz.m;t and relevant students pvercseive. the leﬁrning goal to-be, the moreAn.lotiivated they
will be to learn” (Johnsoﬁ & Johnson, 1994, p. ’145): Teaéheré havg_a to spend a- g.{eat- deal

of time monitoring and assisting individual students. Otherwise, in a classroom

emphasizing with individualistic efforts, students tend to work in isolation. They may

10

Lt



begin to compete with each other within an individualistic situation, even though it is not

-—

required. o ' ‘ : “
Cooperation

In contrast to the two learning environments described above, there are situationsb
- in which intetitional interactions among students are encouraged. There are environrnenté
that emphasize cooperative learning. In such situations, the students work togettier in
small groups with help, assistance and encouragement from each other to reach the
shared goals. Thus, every student has equal opportunities for success ina common
criterion. Compared with competitive and individualistic situations, cooperative learning

[

is perceived as the most powerful of the three ways to structure learning conditions: - -

Compared with competitive and individualistic activities, cooperative learning -
experiences tend to promote higher motivation to learn, produce more positive
attitudes toward learning experiences and teachers, and result in stronger
perceptions that students care about leammg and assmmg one another. (Tobm
Tippms&Gallard 1994 P.-79) - N T

Cooperative learning promotes students’ learning and'-leads:tohigher performance
(Johnson & Johnson, 1994). However, sometimes students can sit in groups without

interacting, or they can interact in negative ways (Herron, 1996), Such problems can
make others tpiﬁk that cooperative lea;ning is an ei(ploit'ation of high obilit\y‘students
rather than “cooperation” (R‘obinson,: 1990). "i'eac_hers rrius.t be trained to manage
cooperative learnirig activitie‘s. So that cooperative, competitive, and individualistic
learning are not in competition with each other. They can bre used appropriately an_d in

integrated ways to benefit individual differences and to enhance learning. In this

condition, their sum is far more powerful than the separate parts. When the learning

i
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Kw , materigrl is simplerand needcq:for use 1n t‘jhenegr fﬁtﬁr;a, i'rndividuai le‘arning ¢an be ’

| v cdnstructive. Eompetitidh 1s appr'opr}iatgjtd use when speed on a very simple’task is
r'éqqi/rc{d./ dthémise, students can bé assigned to gréups to learn C(;opefatively,.compete -

'f?r fy_ and enjoyment, a_nd wbrk in_d‘ependerg:tly'(;p their own. -* o

-
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Cooperative learning and its effects on students’ learning -

» r -

These three typer of student-student lintera'ction have occurred in schools for
hundreds of years. Most traditi nalvclasvses have emphasized the rolf; of indiviﬂualism or
competition. Bhtxstudents have also léafned tog‘ether.AThe heart of coopération in learning
is captured in an old Roman statemeﬁt “Qui .Doce't Diset” (when your teach, you learn
tWice). Johann Amos Comenius (cited in Jo‘hnson & Johnson, 1994’); a philbsopﬁer in the
17th century, believed that “students would benefit both by teaching and by beihg taught
. by other students” (p. 46). In the late 1700s, Jbseph Lancastey and Andrew Bell made

extensive use of cooperative learning in England, and this idea was brought to America

] a -

- when )they‘bpened.a schopl in New‘York in 1806: One of the earliest succeszul :
sqpporters of éooﬁé‘fgﬁive learning in América was Colonel Ffancjs Parker.in the 19th
Century. Pasker brougvht an atmosphere that was truly cooperative and dembi:ratic into
the public schégl. There were more than 30,000 visitors a year to examine his use of
cooperative learning pr_ocedures when he tahg}‘n at Quincy, Massachusetts in 1875-1886.
Thiis m'ethod ‘spr'ez;d in American education at the turn of the century. Studies in
codpcrative lez;rning began. At that time, research in ‘bsychology (see Johnson & |
Johnson, 19?4) indicated fhat “groups were dynamic wholes in wﬁich the

interdependence among members could vary” (p. 39). However, at the beginhing of the

20th century, studies shifted to the factors associated with comﬁetitive conditions,

12
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" Interpersonal competition and individualistic learning had begun to be emphasized in the

public» schools from the late 1930s. Studies moved to comparisons of the effectiveness

between cooperation and competition.

- From the middle of 1969s, modern educators have pajd attention to cooperative

" learning (Johnson & Johnson, 1994; Slav,in,vl'995). Theoretical models concerning

cooperative learning were formulated. A great deal of research in cooperative learning

has Been,conduéied in ele-rri_entary and sécondary schools from the 1970s. Some research

was carried out to compare-students’ achievement with other instructional approaches,
many others to test the models and translate them to concrete strategies and-procedures

for using cooperative learning. As a result, cooperative learning strategies have

proliferated in the past 20 years;

Coopergti{/e leami’\n_g has changed a great deal from tﬁe Bcginnigvg (thnson&
Johnson, 19‘54). Nowadays’,’ \many different modelé of éo;pefative learning are ';le;ilab1e
for teachiﬁg all over the wbrld. Detailed ({escriptions'of)such models can be Asee»n in
“Cooperative learning: theory, research, and practice,” i)y Robert Slqvin ‘(‘1995). Millis
and Cott¢ll .(1998) said that an exact definition of coopefative learning is impossible

because there are so many perspectives on cooperative learning. But all cOopérative

learning methods share the general idea that students work together in small groups to

~complete joint goals. -

Most cooperative learning structures today are based on a high level of positive

_ interdependence among g_foup"_gnémber\s‘ (Johnson & Johnson, 1994; Johnson et al.,

1991). Members in the group are expected to be responsible not only for their own



v

learning but also for the learning of others. Thus, cooperative learning emphasizes joint
perforrhan-ce. In addition, cooperative learning highlights the 'sz'pl'ication of the

communication skills needed for teamwork. b

[

- .

Johnson and Johnson (1994) reviewed thousands of studies on Eooperative
learning and synthesized the effects of cooperative learning on students’ achievement »
into three categories: effort to achieve, positive interpersonal relationship and

psychological adjustment. . .

Effort to achieve

e
{

Students in cooperative situations not only presented more persistence-in
continuing to learn in the subject area, but also more frequently used higher levels of
reasoning and critical thinking to generate new ideas and solutions than in competitive

* and individualistic situations. They also produced-higher comprehensive*achievements,
- PRI R . ¢ ' - oL s

and preééntécﬂhore positive attitudes toward the subject area being studied.

3

Interpersonal relationships ‘

e

Cooperative learning seemed a way to create a happy, social support environment

in classes. It tended to promote greater affective perspective taking than competitive or

individualistic experiences do. Social perspective taking is the ability to understand how | .

a situation appears to another person and how that person reacts cognitively and
emotionally to the situation. In other words, a person with social perspective taking can

understand the viewpoints of others. So students experienced with cooperative learning

‘usually have better relationships with classmates.

1



Psychological adjustment

- The most important psychologicat outcome of:c_ooperative learr},iAng methf)ds is
their effect on students’ self-e'steerrrmthough it hafd-lyseegls‘thet&empelegyeleammg
experience, typically in one class for a few weeks or months, would ‘fundan-lentallyA_ |
change. stedents’ self-esteem (Slavtn, 1995), two components of studertts’ self-esteem in -
cooperative le;u'ning were reported: (1) students believ\ed that they were liked by peers
and that others saw them in a positive way, and (2) students felt self-confident about their
knowledge and they did well in academic tasks.' Otherwise, cooperative learning -

positively affected other psychological characteristics of students, such as emotional

maturity, strong personal identity, and basic trust in other people. .

o

However, not all studies have determined that cooperative learning approaches

- resulted in higher academic achievement tﬁeh other forms of instruction. Johnson and_ \
Johinson (1994) claimed that itwas not easy to compare the effectti/ehess of ’coop_erativef
leamit)g niethods to others because many studies of cooperative leafning were vrnixedr |
with other kinds of instruction. Slavin (1995) carefully reviewed 99 expe;imental
research of cooperative learning in different mede]s in elementary and secom?ary schools.
Designs of the reviewed studies had to meet four criteria: (1) the experimental and
eontrol groups showed equivz{lenee in,initiél academic achievement, (2) the treatment
time was at least fout weeks, (3) the experiment and control grotjps studied the same
materials, and (4) the achievement test assessed the objectives taught in both experiment
and control groups. Ttte results noted that only 64% of the studies '.found cooperative

leaming instruction had positive effects on students’ achievement, while 31% found no

difference and 5% found significant differen__ces in favor of control group. Therefore-



educators have not only considered tHe effects of cooperative learning on students’
achievement but also have investigated the conditions in which it has led to positive

“results. The factors that contribute to the effectiveness.of cooperative learning will be

~

L4
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discussed in the following section.

Factors affecting the results of cooperative learning

-

In the reviewed resear?:h of Slavin.(1995) just mentioned above, the author
compared ‘student achievement of cooperative learriing with grdup goals bélsed on
indiViaﬁél accountability, with group goals on]y, with individual accountability only, and -
without group goals or individual accountébilityﬁ. In methods with group goals based on
-ipdividual accountability, all members in the groups received group scores or group
rewards based on individual e‘fforts. Group scores were the average of in('iividual‘scores
of the g}oup members when group mémbers could not help each other on the individual
tests; or a group member might be chosen randomly to present the group’s conclusion,

- and all group members received the scores based on the grade of the selected member. In
contrast, in the methods lacking group goals, students were given only individpal grades
or feedback, there was no consequence for doing welkas a gro:np. In the methods lackih‘g

individual accountability, all grdup members received the same grade on a single projeét e,

or worksheet {or the group. The reSults revealed that cooperative learning with group

&

v

goals based on individual accountability had the greatest ?ffectiveness on students’

achievement. ” - R - v
Slavin (1995) indicated that students could be taught strategies and

communicatien skills for cooperative learning that led to higher achievement without the

R



need for group rewards. He also claimed that a combination of group rewards and

_ teaching cooperative learning strategies led to better outcomes than group rewards or

-

teaching strategies alone.

N

-~

. & -
In a different way, Johnson and coworkers (see Johnson & Johnson, 1994;

N
2

Johnson'etal., 1991) interviewed thousands of students and teachers in a wide variety of - -

cooperative learning environments to discover how cooperative learning worked best.

The results were stated in terms of five basic elements of cooperative learning:

E]

S

(1) Positive interdependence between group members: U

With Johnson and coworkers, positive interdependence between group members
is “the heart of céoperative learning” (Johnson & Johnson, 1994, p. 23). Positive
interdependence has been successfully constructed when members in the small groups
perceive that “they are linked with each other in a way that one cannot succeed unless
everyone succeeds” (thnsod & Johnson, 1994, p- 22). Tt requires all members in the

group to encourage each other to make maximum efforts to learn.

Positive interdependence can be structured by setting common criteria for groups’
success, then each group member receives the same rewards or bonus points in their

academic scores when everyone in the group achieves up to the criteria.
(2) Individual accountability:

- The purpose of cooperative learning is to make each member in the group learn

more effectively. Individual accountability is the key to ensure that all grohp members

work realistically in cooperative learning situations, Individual accountability exists when



students have respon?sibility for their performancc. This requires students learn together

".and demonstrate their learning independently.
(3) Face-to-face promotive interaction:

Promoting face-to-face interaction among group members is essential in using
cooperz;tiyé 'l_eaming (Johnson & J ohnson,"‘l’§94). “Promotion interaction exists when
individuals encourage and facilitate each other’s efforts to complete tasks in order to
reaéh the group’s goals” (p. 89). Members m the group can facilitate other’s learning by
explairning how to solve problems, discussing the nat“ure of céncepts being learned,
téachingbne’s knowledge to group-mates or connecting present knowledge _with the past.
Johnson and Johnson (1994) said that mopitoring grdups and celebrating prbmotive
interaction of the group’s members was a way to promote face-to-face promotive

interaction.
(4) Interpersonal skills:

Because people are not born naturally knoWing how to interact effectively with
others and intérpersonal skills do not rhagiéally appear when necessary, students must be.
taught skills requirgd for quality interaction: They must lqém to know and trust each
other, to communicate accufately and upambiguously, to accept and support each other
and to resolve conﬂ'icts. Johnson and Johnson (1994) noted that, “The more socially
’ skillful students are, the higher the achievement that can be expected within cooperative '

learning groups” (p.' 90).



(5) Group processing: ' .

Group processing exists when group members discuss how well they are

achieving their goals, and indicateﬁ what behaviors are helpful or have to change to make

<

‘the group work better. In addition, teachers need to monitor group work, to support

.

feedback and intervene when neéessary to help groups work effectivelyl

It is easy to recognize that the factors stated by Slavin and by Johnson and

coworkers above have some similarity. This similarity strengthens the notion that

+

building positive interdependence and individual accountability and monitoring the

processes of applying cooperative learning skills are important for getting positive results

<

in students’ learning.

L .
Beyond these essential factors, some studies have examined additional aspects

that might relate to students’.achievement in cooperative learning methods. A concern is -

-

whether homégehéous or hetérogeneous groups in terms of students’ academic ability
increase their performance. Moody and Gifford (cited in Slavin, 1995) found that there.

were no differences in performance of homogeneous and heterogeneous groups. But from

— %

. = . .
observations of students’ learning in groups, many teachers and researchers (e.g, Johnson
]

AY

et al., 1991; Slavin, 1995) highlighted the benefits of heterogeneous groups. Johnson et

al. (1991) identified that:
»
More elaborative thinking, more frequent giving and receiving of explanations,
and greater perspective taking in discussing material seems to occur in

heterogeneous groups, all of which increase the depth of understanding, the
quality of reasoning, and the accuracy of long-term retention. (p. 4:6)



Evidence from Tingle and Good’s study (1990) showed that, if all group members

were weak in knqwledge, no student knew how to solve the problems in the tasks.
Consequently, they were unvable to work together to solve the problems. iohnsqn and
Johnson (1994) noticed,thzit a force might hinder groups’ performance was the
iﬁsufhcient heterogeneity in the groups: “the more homogenepus the group members, the -
less each 'merr:bers adds to the g'roup’s resources” (p. 78). In contrast, §orﬁe tgachers (see
Ormrod, 1999) said that a problem in heterogeneous groups was high ability students
were apt to dominate group, while low abilitly students might be reluctant to ask for help,
or they might let other group members do. rﬁost of tasks. Robinsc;n £1990) considered that _
* “talented students” would have no time “to learn anything new to them” whén they spent |
“the majority of ;heir school day” to study in cooperative learning groups (p. 19). In order
to reduce t;lese disadvantages of hetérogeneéus groups, m’any researchers (e.g., Johnson
& Johnson, 1994; Slavin, 1995) suggested students had to be taught necessary skills for
teamwork; gr(;up goals based on individual accountabiliiy were means to avoid the
domination or “hitch-hiker” phe.nom.eno_n in the groups. C)thefwise, teachers must
- monitor and int::r\{ene in group léaming when necessary. 'fhe problems considered by
Ormrod and Robinson seem to be so’llublef.vNow many teachers and ;esearchers (e.g.,
Cooper, 19‘95; Herron, 1996; Johnson et al., 1991; Slavin, 1995) agree that éroups should
be heterogeneous in terms of students’ abilities. Tingle al_ld Good (1990) aﬁd Slavin

v

(1995) suggested that students’ academic perfox:mahce was a good criterion for assigning

students in heterogeneous groups.

The rich history of theory, research and practice of cooperative learning methods

informs us about how students learn in groups. Theory both guides research and helps to

20
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interpret what research and practice investigate. Further, research and practice may

consolidate or revise the theory. Therefore it is of interest to review what theorists have

- said about the dynamics of cooperative learning.

Theoretical framework of cooperative learning
. ]

L]

There are many theoretical perspectives related to cooperative learning. SIEVin
(1995) suggests that these theories can be classified into two major categories: cognitive

theories and motivation theories.

Cognitive theories

-Several cognitive theories have been proposed to explain cooperative learning.

They fall into two groups: development theory and elaboration theory.

1LC ognitive development theory: ,

Both Vrygotsky’sy theory and Pi_ag:et"s theory provide justiﬁcations f(‘)? cooperative
leaming. According to Vygotsky’ s theery of cognitive development (Vygotsky,
1934/1978), the processes of cognitive development can operate only when a person
interacts ‘with others in his environment. A pe\rsonfs cognitive develepment is most -

- promoted nnd enhanced when he/She works in ‘taske within hie/her “zone of proximal
development” athrouéh interaction with more capable individuels. Vygotsky defines the
zone of proximal developmentﬂ as “the distance between the actual development level as
determined by independent problem solving and the level of potential d(%je:lo;;nnent as
determined through problem solving under adult guidance or in collaboration with more -

cnpable peers” (p. 86). —

21



Clearly, learning in cooperative conditions takes place in an environment of social

# - B L

interaction. When students work cbnpe:atjxelyjdlhin_mﬂr_mne of proximal

development, members with higher capability in heterogeneous groups can supply
“scaffolding” to members with lower capability to move into a zone of proximal

development. Scaffolding is a term used to describe the role of a tutor in enabling a child

or a novice to solve a problem that is beyond his individual efforts. Scaffolding is “the .~

e

process of controlling the task elements that initially are beyond the learner’s capacity, so
that the learner can concentrate on and complete those elemtents within his or her

S mediate cizzilprailcit;/:’i (Gredlerlz)92p 27878). Therefore when students study o

cooperatively in heterogeneous{groups, their knowledge can be developed, clarified and

refined through the scaffolding of their group-mates (Towns & Grand, 1997).

According to Piaget’s theory of cognitive development (cited in Ormrod, 1999),
peoplew sometimes can explain new information in teérms of their existing knowledge. But

sometimes they cannot explain new experiences in terms of their current understanding,

B
5\
v

Such inexplicable events create “disequilibrium.” Only tﬁrough reo;ganizing or replacing
their knéwledge can disequilibrium be resolved, and people become able to understand
and explain the new events. The process of moving from equilibrium 10 'disequilibriurri |
and to new equilibrium is known as equilibration, which promotes cognitive
development. For Piaget (cited in Gredler, 1992; Ormrod, 1999), interactionsvwith
physical -and social environ"‘ments are factors influencing humans’ cognitlive development.
People discover their persbective of ther world thrbugh both conversations and }onﬂicts

over the issues they are discussing. , e

22
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In cooperative learning when students discuss subject matter together, cognitive =

conflicts sometimes arise, inadequate reasoning is exposed, students move in
equilibration processes, and‘higher quality of understandings emerge (Slavin, 1995). On
. 4 ‘ ’
these grounds, educators]sé Slavin, 1995) have called for an increased use of
cooperative activities in schools.

2. Cognitive elaboration theory:

| Research in cognitive psychology (see Slavin, 1 9§5) has found that if information
is to be retained in memory and related to existing knowledge, learners must engage in
soﬁle sdrt of active cognitive con‘structionAo; elaboration of materials. Many researchers
(see Herron, 1996; Orr;lrod, 1999; Slavin, 1995) have found that, when students study in
cooperative learning environments, they have to explain things to others. They use
greater comprehension and élaboration of the subject matter. They also co-construct ti1e’1r
_ ideas and us;e metacognitive stratégies more frequently than when they study alone. S'uc
activities make studentslearn more effectively. Slavin (1995) also claimed that students

Y

who provided elaborated explanations to others gained the most in cooperative learning.

Motivation theories

People are always motivated in some activities by one reason or ang;la}er.
Motival{gn is an internal state that arouses us to action, pushes us in particular directions,
.and keeps us engaged in certain activities (Ormrod, 1999; Pintrich & Schunk, 1996). The
motivational systems promotihg learning within coopérative environments include

extrinsic motivation and intrinsic motivation.

23



- 1. Extrinsic motivation:

Extrinsic motivation exists when the source of motivation lies outside of the

3

indiyidu”al ahd the task being pérformed (Ormrod, 1999; Pintrich & Schunk, 1996). When ,

1

‘motivated 'éktfinsic’ally; ,indiv_iauals ,work;qn tasks because they believe that the

participation will result in desirable outcomes such as a reward, teacher praise and so on.

According to Slavin (1995), motivatién perspectives of cooperative learning

~ basically focus on group goals and group rewards. This is ex_trinsi; motivation. Group
goals and group rewards are the primary forces to build positi;/e irnterdependénce among
group members, in which the only way t:or the group members to attain their own -
personal goals is thé success of the g'roup. The’refore, to meet their pefsonal goals, the

group members must help and encourage their group-mates to exert maximum effort in

learning. ’ ) , =

2. Intrinsic motivation.

Intrinsic motivation exists when the source of motivation lies within the
L -
individual and task; the individual engages in activity for its own sake (Ormrod, 1999;
Pintrich & Schunk; 1996). People who are motivated intrinsically work on tasks because

. % .
they find the task enjoyable and worthwhile.

Johnson and co-workers (Johnson & Johnson, 1994; Johnson et al., 1991) note
another form of motivational system promoting learning within cooperative learning
situations is intrinsic motivation. When cooperative learning situations are structured

well, the class usually has a positive emotional climate in which the students are willing

—
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td take on tasks with greater social support, such aS'assistancé, encouragement and
caring. Such components have effectiveness-on-students’ learning. Students’
understandings of subject matter increase, they feel more coﬁﬁde;lt about tvheir ‘
knowledge. They develop more positive.attitudefs\tdward learning and perceive their

| leamiﬁg aS interesting, wﬁiéh increases -their iﬁtrinsic motivation to learn. These facitors ‘

affect each other and promote learning.

With a strong foundation of theory ayd’rfés\earch, many researchers in cooperative

i
4
N

-\ ;learning have gained gteat experiences in ?(ructurin'g cooperative classes. For teachers
_ v e -~

who are bfginning to try coopgrative lean?ing Etrafegics; ;ﬁany WOI‘Hly guides can be - et T
found in the literature, such as, “Active lei\irs‘ling: cooperatidn in the college classroom” |
(John;on et al., 1991), or “Learning together and alone” (Johnson & Johnvson, 1994).

- These publications discuss the factors that can hinder group achievement, the ihteraqtion

skills that must be taught to students, and the »\;ayis' {o 7redl:1é»e'.1:>7r6blem behaviors. In the

rest of this chapter, I will review literature about cooperative learning methods in =~ -

teaching chemistry in higher education.

Cooperative learning in teaching chemistry in higher education

There have been many arguments for using cooperative learning in higher
education. Tribe (1994) investigated the reasons why some teachers in higher education
hesitated to utilize' cooperative learning. Some faculty members felt that the time for /

' group work would be a sacrifige because the class could}n’ot cover the syllabus fully other
than by formal lecture. But now the coﬁcept of “full syllabus coverage” seems to be
outdated. The emphasis in higher education is now on the formation of reasoning\ and ~

SN
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logical thinking, rather than any speciﬁc content. Anotherr'argument is that teachers and

students alike are not familiar with classroom environments that are not teécher-centered. )

cooperative léai‘ning approaches arfd have become satisfied in cooperative learning

environments (Tribe, 1994). But a certain prob'lem in higher education is that lecturing

e . el :

staffs have not received enough training for their role and skills to set up cpopcrat.ive

# learning activities:

There are many factors supporting the use of cooperative learning in higher | k,
- eduéation (Millis &7Cottell, 1998; Tribe, 1994). The new paradigm in teaching,vs'ciehce in
higher education today émphasizes that students must “construct” their knowledge for

themselves:

A college’s purpose is not to transfer knowledge but to create environments and
experiences that bring students to discover and construct knowledge for
themselves, to make students members of communities of learners that make
discoveries and solve problems. (Millis & Cottell, 1998, p. 23)

"~ There is much support for the idea that small groui) learning assists students to
discoverrand‘build up their knoWlédge themselves (Michaelsen, 1994; Slavin, 1995). -
 Cooperative learning also provides a sound basis for de‘veloping mutual respect,
interpersonal communication, conflict resolution and group decision making skills
required for success in students’ future careers and lives (Michaelsen, »l 994; Millis &

Cottell, 1998).

Gradually, cooperative learning has gained more and more interest and
acceptance in higher education (Cooper, 1995; Kerns, 1996; Millis & Cottell, 1998). But

research in cooperative learning in science in higher education was not conducted until

T

‘
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thé 1990s. In 1994, Michaelsen teQieweci the use of cooperative learning in higher' S
education z'lnd‘said' that it was “still much more of a novelty than a cbmmoﬁ p’fa'c&c’e'”(p‘.
139). The most popular uses of coogeiiative learning are: (1) forming temporéry‘g.rou‘ps in
which sfudents are asked to talk ;1bou'tla specific jssue as a precursor to a class ciiscuséibn
aﬁd (2) assigning a group project with little or no class time devoted to group work. The
problem of témporary greups is thp limited degreé of commitment due to the novelty of

' t.h‘e group. Whgn students spend,timg Wor»king out side of class, they encounter serious

problems related to scheduling difficulties and workload.

Many techniques for cooperative learning have been utilizéd in teaching
chemistry in higher education. Smith, Hinckley and Volk (1991) conducted an

o

experimental study to test the effectiveness of a cooperative léaming technique termed
, o AR
“Jigsaw” in a labéfatory course. This technique involves a “division of tasks s0 that each
- student in a group is‘assigned a particular part of a lesson or unit and acts as a resource,
helping the otheromembérs of the group learn that section of the material” (p. 413). The

results established that students in the experimental group engaged in cooperative

learning had significantly higher grades than students in the control group..
T T

~————Basili and Sanford (1991) used ;:('Soperative leémjng in problem solving focused

on concepts in chemistry. They found that students who engaged_in conceptual tasks in

]
1

cooperative learning had a lower proportion of misconceptions than
control group. Deeply examining students’ verbal behaviors when théy were studying in ’
small groups, the authors indicated that students in the groups with more interaction and

mutual help made more conceptual changes than students in groups with less interaction.

e
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t?inah ar}d‘Frydrych()wsky (1995) éppliedlteam‘learning (jdi’n_ing‘cooper‘ative :
learning, testing, 'dnd feedback) to cover course content in an organ;c chemistry course.
'Themattjthors feun'd that students who studied in team learning environment had
signit‘ncantlyhigher'mean scores in the final exam than studentsvwho had been taught l‘)y\
the lectdre method in three prior years. They noticed that in the team learning metlt,od,'
course content was covered much more than in lecture method; Students in the study
reported that team learning was anr effective’ way to learn organic chemistry, team

learning built better relationships among students than lecture method, and they felt

responsible for their learning and team tasks. - i

: , N\

Wright (1996) used a series of cooperative activities outside class to move
students ‘odt of passive learning. For example, cooperative take-home-exams permit
) students to discuss problems together but their answers must be their own, or students
work together in small groups over a long-term to accojnp]ish open-ended laborator-y
projects. T.he question about whether students moved to active learning was not answered
in the study. But students reported that group work increased their understanding of the
subject matter, and they enjoyed the format of cooperative learning more than traditiotlal;

learning methods.

In contrast with Wright (1996), Towns and Grant (1997) devoted time,fdr small
group discussions and presentations in a graduate physicat chemistry course.' They found
that cooperative learning moved studex;lts frdm rote learning strategies‘,,tdt)vards more
meapingful learning strategiee involving active learning and integtated thinking. Students

in the studz reported that they spent more time studying and studied more frequently, and

- 28



/ - o .

that they had opportunities to develop their communication skills andibu‘ﬂd’better

relationships with peers through cooperative learning.

a

Generavl‘ly, the effectiveness of cooperative learning n‘i higner education in
chemistry was-found to be similar to applications of cooperative leamingte'chniques in
" elementary and secondary ‘schools. However, cooperative learning in higher education
‘ has’appeared differently from the strategies used in elementary and secondary schools.
While group scores or group rewards based on individueil performances were emphasized
in cooperative learning in elemeilté{y and secondary schools, group work in higner

\-‘\\—‘
education required more individual accountability. In the five reports concerning

chemistry education cited noove, W:'ight (1996) used group projects in which each group
handed in a single report and wbais scored_as a group; Smith et al. (/1991) used the average
score of the group members to build interdependence among members in the group. The
others either did not give a. grade for groun learning (Towns & Grant, 1997) or used peer

grading processes (Basili & Sandford, 1991; Dinan & Frydrychowski, 1995) in Which

members in the group scored each other on preparation tasks and helpful behaviors to
’ B o ¢

stimulate students learning and mutual help among.group members. . o

¢

There are many reasons for the differences. Some teachers in higher education
(see Millis & Cotte]l, 1998) argued that the purpose of grading was to indicate stlidents’
‘mastery of a given subject. When gtades are used for other reasons, such as to motivate
or communicate with students, grades lose their meaning. Otherwise, most students in-
higher education were accustomed to individualistic and competitive env\ironments. It

seems easier for students in higher education to accept cooperative learning conditions -

when they are assured that “... their final course grades will be based on their own

_2?



efforts, uncompromised and uncomplicated by achievement of others” (Millis & Cottell,

v

1998,p. 12). . o

-

The question of how to evaluate students in cooperative learning environments

has produced anxiety and uncertainty. Millis and Cottell (1998) said that, “much of the ‘

debate centers on the question of whether studentrs'are intrinsically or extrinsicajly
motivated” (p. 1;2). Tezichers have suppoﬁed the role of intrinsic motivatien: “Many of
extrindié motivators, _notiunexpectedly, are grade-related” (Millis & Cottell, 1998, p.
190). Forsyth and McMillan (cited in'bMillis & Cottell, 1998) suggested that students’
motivation could be affected by classroom structure that capitalized on intrinsic - -
motivation and avoided extrinsic motivator:c,. Kohn (cited in Millis & Cottell, 1998)
argued that rewarding sfudents by putting a price tag on their efforts dhdermined the
al'truistivc desire to help thelr;.

»
N

N

No easy solution exists, but the real effectiveness of cooperative learning cannot

be denied. It is the main reason to stimulate application of this learning approach in

higher education. The next cHapter will describe what happened to the Vjetnamese n
students in an undergraduate class where cooperative learning approaches were

-

investigated..
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CHAPTER 3 .

DESCRIPTION OF THE STUDY

The initial part of this chaptef describes the cohtext in which the study was
conducted. The students who participated in the study are introduced. Following that, the
~_processes that occurred during the study are dis'éussed,' ?dgethe’r with“th.e,-metl'mbds of data

collection and analysis.

- Context of the study ‘ , .

L 4

The study was conducted in the first semester of the 1998-1999 academic Year in.

- a fourth-year class in the Chemistry Department of the Natural Science University, of the

N

“Vietnam National University - Ho Chi Mirh City.

' The credit system was adopted in the Natural Science University in‘'1994. At that

tirhe, the school was named the Comprehensive University - Ho Chi Minh City. In 1996,
the Vietnam National University - Ho Chi Minh City was created. The undergraduate
 programs of the Natural Science University were constructed into two Stages, as was the
' . -~ ” - - . ) . . . B
case with the other universities in the Vietnam National-University - Ho Chi Minh City.
After passing the “entrance exam,” students enroll in the first stage of general studies.
The first phase consists of basic and elective courses required for the subject stude'nis\
choose in the next stage. Students have to pegform satisfactorily in at least 90 credits in

. ~—
three or four semesters to take the Certificate of General Program in order to transfer to

the second stage. The second stage consists of five semesters requiring at least 120

S a

»
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credits in specified courses focused on the subject area. Students receive the Bachelor of

Science degree after completing their studies.

~_ Chemistry is a subject area in the Natural Science University. After taking some

required chemistry courses in the second stage of the undergraduate program, Chemistry

students can choose courses focused on one of four,specialties: Inorganic Chemistry,

2

Analytical Chemistry, Physical Chemistry and Organic Chen;istry. Chemistry cohrses in

the sghool have been taught in two main styles: lecture for theories and problem solving,
and practice in the labbratofy. The labs and theories were usually introduced in separate

-courses. Few cdurses had a textbook or syllabus.

§

LI

The academic year at the Natural Science University is divided into two
semesters: Semester I, fr_om' qutember to January, and Semester II, from February to
- June. Students register courses at the beginning of each semester, but their attendance in

. I3 E'S S -
, lectures is not strictly required. Midterm exams are rarely used and accounted for in

lecture courses, arid final exams are considered to be the formal measurement of students’

>

o

achievement.

- The course’s structure and usual teaching-learning strategies

-

-

The topic “Phase diagrams of solid;;liquid equilibrium f{)r aqueous solutions and

. e
inorganic salts” has been taught as an advanced and elective course for senior chemistry

students in the Inorganic Chemistry specialty of the undergraduate program: This is a

special topic following the course “Phase diagrams.’
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The aim of the course “Phase diagrams of solid-liquid equilibrium for aqueous -~
solutions and inorganic salts™ was to provide opportuni_ty; for students to use phase -
diagrams and the phase rule to explore the processes of dissolution and crystalliizition of .
inorganic salts in aqueous solutions. The course consisted of five units as fpl-'l‘o‘wS: S
Unit l_:’Basic, terms and concepts. Phase rule invéoli\d-liquid equilibrium.

C

Unit 2: Two-component Systems: water and a salt.

NN

. 4

Unit 3: Three-component systems: water and two salts with a common ion.

‘ a ‘ 4
Unit 4: Non-interaction four-component systems: water and three salts with a-

B

*

common ion.

Unit 5: Reciprocal four-component systems: water and a reciprocal salt pair.

In the first unit, student§ re?ieﬂwed the basic terms and concepts of phase
diagrams. This review emphasized the isobaric prdpérty ofks‘olid-liquid equilib.ri_unvlj‘n t(he
processes of dissolution and crystallization of salts in aqueous solutions. Irvlblsub,s(?que:nvt

-units, students were gradually alcquainted with different systems: binary‘sys_tems. with a
simple eutectic point, with cc')ngruént\(?r incongruent melting hjdrat_c comp\oun,ds; ternary |
and quaternary systems with simple salts only, with hydrous and anhydfous doﬁble salts
being congfuently éoluble or incongruently soluble. Eutectic and peri.tectic processes
were distinguished. The temperature-concentration diagrams for binary systems, the
isotherm di‘agrams of concentrations for ternary systems and the isotherm orthOQnalj
projection_diagrams of concentrations for quatcrnary systems were used to investigate the

processes of isothermal evaporation and cooling of aqueous - salt solutions. Students also




had opportunities to study the processes of separating a mixture by a'temégrﬁtufe'eyc'le-of'. -

e{ystallization. :

This course was taught in the ﬁrst semester of the academlc year Students who

enrolled in this course were supposed to take the course -‘,‘Phase dlagrams taught m the o

semester befOre és a prerequisite. This course oohsisted of th/o etedits (30 academie
hours) for the leveture and tutorial. No lab was prOvid’ed. "Invmany' years, this course had no o
syllabus or textbook.'Students went to classz to listen and take notes from the tectutee. o
They were tutored for problem solving focusing on the: course eontent only JUSt before the

course ended The teacher also recommended that students sho/ul\djlve the problems

prior the tutorials, but they hardly did so. In thetutorials‘, the instriictor or some voluﬂntee'r L

~ students solved the problems on the board while others took notes on the solutions. No o
- . midterm exam was given. In the end, students wrote the final exam, which required

“effective application of the knowledge studied in the course.

The vstudents

There were 27 students, 11 females and 16 males ranging in age ftom 20 to 23,
enrolled in the course “Prase diagrams of solid-liquid eqUil_ibrium for aqueo:us soIUtions -
and inorganic salts” in Septembe_r -19'9’8 at the ‘Nzttu-r'al Scier.ice University. T wenty-two ot
them sufficiently passed the@hase diagrams"'irt the semester before'. The fe’st o
scored “beIovtz average,” two of these students took the course in thi}s’study as audits. |
These students must rewrite the examination of “Phase dmgmms in the next semester '

before they can graduate. The students in the class re’gis_tered for 30 credits or more in

L
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that imestéf. Mésf of them have svtu_c.lived"‘iii)g'ether’f‘oi threeyears andtheyknew each | ?» : /1/;
sther V\(/evll". . , SR . SRS o /A
The te‘achéré : _
~~ The mdin teacher of the coprscf‘Phas‘»c{diagrrams of fSOl.id'. l'irqyujvi d'eq“iﬂl_ibr_ﬁiu.m.forj o
aqueous solutions and inorganic salts” was also the mstructor of the-co'ursg é’~pj{a$¢‘ S
. ciiagraﬁ;s.f‘ He has had mdre than 15-year ex’pér,icné._e in tezi"éhiﬁéithé icou'rsé Phase = , e
diagra{m." The topic “Phase diagrams of s}olid—lviqvuii’d éqhiiibqum fo_*r:aquedusgc‘,lmio%"
and _inorgénic szil_ts"‘has been taught as a sepa,raiev ([o°pic in 'vu-nd‘ergradtilatéipr'qgragi fqrfour S B
years. The ihstruetor deliQered tl;e lectures, wrote all t'h‘e questiohs used mthe tutonals, 7
 and evaluated students in the final exam. He also ta’u-ghi ‘s'oimre‘ ioiher courses for -fhé thlrd S
year Chemistry students. So he already knew the S'tuaenfs in this study. In the t_ut.or_iravl's:( - ) o
the-main instructor presented in the class to observe the activities. Sometimes he took
part in the class aclivities, too. / ' R - e
The investigator took the role:o\f‘the tutorial tc;acher‘ in the study. She orgdmzed : )
the activiti€s in the tutorials and w:as responsible to resolve ‘stud‘eht‘:s’ COﬁfl].'Si"VOll;;S"‘i\h {he
problem solving. [n contrast with the main instructor, this was the first time‘.s_'lh‘]’é 't-ubt-’diréd.:."":p_‘b_-. :
students in this course, and she did not have any relationsﬁi'p».»\;ith-thc_s_thcicpfsv before tl;é’ . ’
Overview of the study _

&

With the usual teaching and learning style of the course described earlier, it was

difficult for students to construct their own knowledge to reach intended objectives.




. .

?

4

Cooperatlve leammg strategnes wnth small group dlSCUSSIOﬂ about the probiemstznm to i

"“/‘.. v

provnde condmom for students to leam more effectlvely

The pregarat'ions'

The pnmary reason 1 chose thls course for my 5tudy was thdt for many years 1

Bhe

had heard from students that this course was dlfﬁcult and I would see students teach each_.'ﬂ N

a

..

‘have opportunities to teach and learn themselves from the beginning of the course.

Furthermore, it was an elective course; if any Stu’de-h‘t B

in the begmnmg he/she could choose another cou 'se to get credltq Anotherconvemence

ﬂ was that there were not too mdny studentq in the Llaqseq of the specnalty courses. Bemg

the ﬁrst time I tried the cooperatlve Iedrmng approach I thought it mlght be casier tor

Ame (o momtor and intervene in the group leammg with a smﬂﬂ{lwfh llmlted number

of%roups. In addit’ion,,( the schedule of the course was Suitub’le Yor the tinie | cond‘ucted o

‘my study.

my study. I asked him if I'might try this Iea‘m_'ujg approichin the tutorials of his course.
. - f :'-H_“[,l\'. i { . S

The inStructor was excited by my general goal to %eaéh_‘ students more effectively, and to- .

o o

encourage them to learn more actively and re?tlisgtielifily«L He suoport‘ed- the perspectives of -

the cognitive theorists mentioned in the previous chapter, and agreed to make changes in o

»

his course.

The instructor wrote out all the lectures and the related problems. Those would be

typed and photocopied for students before the lectures. The questions and problems used

™

| not like 'th'e‘ aétiv-ities artnOunCéd L

o r,

other outside class just before'thefﬁnal exam. Iatho_ught_ it was helpfuvl_-for;all. of themto: e R

I decided to talk with the instructor about the cooperative learning approachan'd,_" RN



for tutorials in this study are provrded in Apperidix A The mstructor also rearranged the ' o S

. content of the course so that edch lecture could be followed by a tutorial The ﬁrst tutorial_ S

would be scheduled one week after the lecture to allow sufﬁcrent time for students to
..prepgre the answers for the problems before the tu-torial. Iri this Wa_y_'stu_dents could h'avc j
| opportunitie-s to review ttggnform’ation that they. would have'_alread-y kn’O‘Wh'beere R

conti-du‘l’n'g_with new information. e

- S | | |

The course was s¢heduled for three academic hours a week in the very early

morning, from 6:45to 9:10 am., in ten weeks. The instructor noticed that students hardly - |

went to class at such an early hour, So it was decided tohrrange the tutorials in the |
second part of classes after the lectures (refer to-Appendix B to s the schedule of '~

. R .
classes).

\t : When planning for cooperative. learning activities, I intended to a’bply “peer
ei/dluation,” mentiohed m the literature review, in order'to stimulate students; leavmiy'ng_..-
~But when [ expressed my suggestion with the instructor, hiﬂs que’stioii wus whether
students were promoted by the benefits of cooperative leu,rning itself or by “the pushm-g

of teachers.” | confumed that the cooperative learnmg approach mcluded both of them
o y
and explained the dlfferences of students in their motivation to learn. This reasdmng was v

¥

- quite new for the instructor. He appeared hesitant to use grades for a pur"p’ose different
.« : . B

from evaluating students’ mastery of the subject. I really understood his concern. Those

-

activities were too strange for our teachers and students. We need time to become -

T _ s
{ familiar withand to accept different aspects of cooperative learning approaches. As
Johnson, Johnson and Smith (1991) told a story about a frog; if we placed the frog into

boiling water, it would immediately jump out with little damage to itself. But if we

~.

) | .
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photocopied lectures to the students, and the lecture began with the first unit. After the.

placed it in a pot of cold water, and slowly raised tyh‘é tétﬂpe‘rﬁtﬂ&, the frog Woulrdv adapt -
to the situation. I decided to try cooperative vléarning in which students wéu-l‘d work T

~e

without extrinsic reasons.

The first class met on Thursday, Septemb'erﬂ‘ 17, 1998: The instructor gave the o B

lecture, the instructor showed the “teaching schedule” (Appendix B) to the students and

introduced the investigator as their tutorial instructor. |

I asked the students if they had ever the opportunity 10 learn with percrs and
iritroduced my study (Appendix C). The class became very excited. The leader of the

class said that in the previous semester they had been"gi‘&eﬁ about fifty problems and

~ questions in the course “Aqueous Chemistry.” Their class was divided into three groups

" with ni
/

/]

f

ine or ten students in each group. The students in each group took responsibility for

finding the answers to the given problems. Then the groﬁp met and shared the answers

together. Most of the students agreed that those activities were very helpful and tﬁh}y '

~

welcomed another chance to work together i this way.

When I described my plan to organize heterogeneous groups of four or five

-
S

sfu’dents, with every student responsible to prepare for the group work by developing

his/her own answers for every problem, many suggestions were proposed. Some students”

E

asked whether we could construct bigger groups, with six or seven members. Others
expressed their desire to divide tasks for group members in order to lighten their work at
home. I asked the students what their goals were, and declared the interrelated and

continuous characteristics of the problems in this course and the need for preparing all the.
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“choose others 1

answers before goihg to the tutorials. I spelled- out the adv‘ahtage of‘ ‘-“srhall.‘groups‘”"toﬁl‘)'e

that alI members could partlcrpate in, the group actlvrtles and I gave them the guldance

for skrlls necessary for learmng in ‘the group (Appendrx D) and hlghhghted the bene,r» »

-

__of the learnmg approach wﬁstudents of hrgh and low abrlrty (Slavm 1995) We agreed -

to try #ese strategles 1n six tutorial perlods before ma,kmg another declsron

&

I was encouraged by the enthusiasm of the students. Since my first thoughts ahout e
this project, however, I wondered whether the students would be satisfied working with
their peers. Many teachers with-cooperative leaming experiences (see Woo, 1991) said’j. o

that it was easy for students to work with ones they liked to. But Slavin (}995)

recommended/”... do not let students choose their own teams, because they will tend to

mselves” (p. 74). I hoped the students would be interested in the:
project.when they had opportunities to participate inthe decisions. I asked them whether
they could choose heterogeneousj groups themselves. The\students appeared unCenarn;f»
Some of them passed the right to create groups to their tutorial teacher. Others "wantedto‘ ,
choese their groups but did not know how to do so. When | suggested that I divided them

in.l.s\four sets consistent with their grades in the “Phase diagrams™ course, the course {/

=

- directly related to this course, and'they would try to choose their groups from students in

.each set, the students approved the recommended processes.

There were 25 students in the class that day. A-ll, of them eagerly enrolled in the

*

“study..] checked the students ona class list in which their ‘grades had been already ranked

fr;om~h1ghest to lowest Four sets of students A (the highest grades), B, C, andD(the ’

lowest grades) with six students each set, except set B with seven, were written out on the
: : 5
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a . x . ) - . .V - V - ’.
& male student posted names of the rest into the sixth group, and asked if it was convenient

board. So there would be five groups with four students each, and one group with five -~

The students were also told that this manggmér_:t was based on their performances

. _in only one course’. they. were not to b _‘b@Mgc;d_frgm,'tﬁéfw@dgtz-, After the list was .

completed, four names of members of the ﬁ:st group were immédiatelyvbrought_to the

~ -

board. Acco’rdir&g to-my list, this first group consisted of one A, two B and one C student.

These students said that they had studied together so they wanted to continué.in a groupi o
While other students were discussing, 1 suggested the first group invite a D student, and
‘encouraged the others to choose groups with a balance of miales and females. The

4

?@Béphere of the clasg was very excited. Studc}lts posied the name of éach member of R o
t\ﬁeir groups on the board, discussed together and made changes. In 15 minutes, the five

. . 7 - ' . ) ) . .
groups-had their members’ names on the board. It seemed difficult to create the fifth

-

éroup, and the area of Group 6 was still empty. I nudged the studenfs to the last group. A )

kd

.. for everyone. Two students in one of the other groups ex‘changed their names with tWQ mn’

i
¢

the sixth group. Thus, six heterogeneous groups were created. Most of the students

appeared satisfied, but 1 was disappoiméd that not all of the students had their choice in
. . Lo .

forming the groups.

On the second day of the class (September 24, 1998), there were two other

students attending the class. They were invited to choose a group. One joined in the

| Group 3 and the other in G’roup 5. There were three groups with four students and three

. groups with five students in the study (Appendix E).

-~



The cooperative learning sequence -~~~ . K AT
4~ The intention here is not to report all the events that happened on each daymthe C

tutorials. The following is a brief descripﬁQof the"'impo'r‘tauteven_ts in the_cl'a'ss and in SR

my-field no't‘e's,‘ The purpose is to provide readers wvith an understanding of student'vsf’: L f -

responses to the coogeratrve leammg tutorral

& Vs x>

) . : | . . . . . . \, . - . )
As described above, the 60-minute tutorials were conducted weekly. 'after -th‘ei o

: lecgres In the tutorials, students worked in the small groups about 50 mmutes to dmcuw S

the solutions to the problems assngned by the lecturer in the prevnous lesson Tedchers

*

- observed the group work and intervened when required. After that the class 'met t'oge'ther' -

-to check the-answers and explain any remaining confusion.

September 24, 1998

The first tuto?'alj section began with 25 students ‘(two were abSent and two Just
signed up). Students in the groups left their places, satfvace-to’-,face in e‘ach.‘ grpup ztrouu_d |
a table. Thc classroom was big hecause it VWas required for the study. Each group
occupied a sebarate place and worked b?themselve's. The tahles were small and -

inconvenient for four or five people to display all their documents with others; the tables -

. were only large enough to share ideas on one or two papers.

I wanted to videotape.the group work of students. But when I asked them on the

: AN .
first day, they appeared reluctant. I thought they would become gradually comfortable

L 4
with my observations, and that maybe they would agree to be videotaped in a subsequent

session. On that.day I observed g,rldf made field notes of student;‘/ activities in a randomly -
/ , . ~

’ -
o .

\.
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| chosen group, Group 4. Therr mteracuons were surpnsmg for me Many questxons and

,answers rclated to the problems were presenfed qurcldy The studems ctearly sought the

reasoning behmd the answers There was not an actual Ieader in thc group But members ; : : .

in the group.'eocouraged each otherto t,akev tums' show‘mg t_hel'rvoprmons. T hey a_lso - |
_ checked each other’s understanding. "My,,o,bsedatr@ ' gf;gi_raugei was sometimes L
interrupted because other groups required me to resolve their disagreements. At the end - -

- of the group discussion period, I asked Vrﬁembersof,Group 4 to let me video,tape..their*i

work fin the next period and they agreed with little hesitation. s
Ny ‘ v )
7

~ Most grc')ups worked enerdetically. Mohy new questions were posed_dnd requrred S

teachers’ scaffolding. The instructor resolved some: students’ questions in order tolet me - e

2%

- take flel;d:notes."He was busy too. 'Group 6 ﬁ‘nished their: discussion in 25 rhinutes,
separated out and joined different groups rw’hile other groups kept _rvorking. The grbup. o
discussions closed for the class conversatio‘n’r SQ»IﬁC‘ sfodenrs actively presenfed their .
unsolved pr()b’lems’, others shared their group’s opinions to resolve their peers’

- confusions. I felt' this first session had gone well. On the way back to our ofﬁce; the
instructor told me that he felt the students really engaged in seeking reasorled
information. The atmosphere in the tutorial V\;a's totally different from the quiet and

’ (;assive one of the lecture.
October 2, 1998

We had to change the schedule on the second day because the instructor had a
meeting on Thursday, October 1°. Although the change was “innounced in the Class
before, only 18 students attended the second titorial. I intended to observe the activities

8
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“of Group 6. But only two mgmbgrs were present. [ askec_i'th_fém""to work with one person.

p,res,cnf from Group 5. The “new grodp’f worked l‘-‘él‘L'lCl.’aI_v]t‘l)"i.v' S };? |

The problems for the second tutorial required nﬁOré_v‘mat.herﬁat’ics,v_Inj G'rou'b’l?., a

male student mitially acted as a leader to check’.fh'c results of members in thc'g'roup._Héﬂ '_ R

,,,ApaiMittler%ttentiohto the reasoning of the »p'roblems and sémetirﬁ_es moved vt.Q'_jthe‘ he-xt
question ‘wh'i/le some group-mates 'were still waiﬁ'ﬁg for. more explanation. Bvu-t'-rot.her |
melmbers in the group sought reasonedgméwers by inéistenily posinér qu'es't,iohs; and it
became difﬁ'cult t§ distinguisk:a leédéf in the' grogp. The group wo;ked\ Well, sha_ﬁng . '
ide;s and stratégies, and compari‘ng tvheir‘ Strategi'es to find the best way. Most of ’ﬁr.nc v
they worked as gro’ﬁp of fo}ur, but sometimes they worked as pairs. Once they confronted’ "

adifficulty, and a mem| er proposed a solution. The group é.greed on the solution wi_{h‘ o

little confidence. They askedTm€ about their answer, but'l éncohraged' them to look for a :

{

rationale for their solution themselves. Théy could do this, but they still wanted to know

the “exact” solution.

At the time for the large group gathering, Group | and Group 2 were invited toa
share their results. Both groups seht male students to present in front the class. Many
students required displaying the whole solution because eachv of them got different
results. After that the reasons for the differences in results were discussed and the tutorial

: i
concluded with the instructor’s explanation. He emphasii‘ed the importahce of
understanding characteristics of the crystatlization processcs; but reducing the calculating

processes. He also suggested that [ would answer the remaining questions but not let the

e . :
students present all the answers because it look much time and was unnecessary.
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October 8, 1998

| | The class was full again W1th25 studentslanxnously Wéntg’d toknow howGroup L

S and Groy) 6 worked since some students missed the Sécdnd tutorial. I_obser\}éd'b(}rbup: i D

6 since Group 5 agreed to be videotaped.

‘Init.i‘ally,jfour members of Group 6 sat together, but iny.two students 'WOrkéd L

cooperatively. The others were absent form the prévious class a:nd.did,vnot'prepare N

sUfﬁciZ::ntly for the work group. One student read his notes, while the other l-iStched t(_)-:t_he, o

dialogue of his team. [ suggested the team focus on a common problem ;an"d Sharev S

resources. The four people started to work togetherﬁ Sometimes the group members asked. -

each other if they could understand the solutions, but the two *unprepared” members .
really participated in the group work when they asked for more explanation. The other »

group members offered explanations again in the group or sometimes in pairs. This group »

worked more slowly than the other groups.

-

The videotape of Group S revealed that, »although only one studept_ was-preéént'it)"
the brio; class, threq others prépared solutions to the problems andenga;ged suitably 'm_ o
the gré'up work. The student who did not prepare the p;ot’)lems in advance stayed by his
group-mates and listened when peers shared ideas and cﬁecked their results. He vbjegan_ to
take part into the group discugsion when he poséd questions himself. Itb séémed 4th'ai
preparation of a solution strongly affected the students participation in the group learning.
- This group also svpent much time working in pairs. When one student presented a difficult
solution, others listened carefully and asked immediately when they needed more .
explanation. The presentef also checked his peers’ understanding E)efore continuing. In

-
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“their peers required it..

this group, no one reminded others to.engage in the jgrbﬁp-'d_i'SCu"sS'iori,’, but all members, no- |

matter if they were high or low ability, éppe,aréd.'r'éadj--to share ,theit'uvridc_rstrz_inding.thé-n':f o

ST

&

“ There wf:rﬁé many tasks for students in that penod The :students_"co:Li-ld:nqt:fldea,_’l' - o

‘with all the problcnis in the group work. The instructor declared that it was not necessary - o

to ‘solvé all problems in his lcctur'ev' handout. Each group ,fOCUSed,on.dif;’fe'rTent.'prIOblems-:[ o :

.The gro_ups were w0rking,eagerly. I did not have enough time to visit and intervene in N
every group except when they required. But I recognized, here and there, when a student
seemed is_ol;it_ed while his/her group-mates discussed energetically. expresSéd my

concern that some students did not really participate and learn in the group work to the B .

iry&ructor. He said, regardless of the leaming’ environment, we could not expect e’v'glryVOn_e .

to work well at the same level, but most students actually studied well in the group work..

It was really appropriate.

October 12, 1998 .

2
Because the instructor had regular meetings on Thursday mornings, the weekly o '
class time for the course was changed to Monday momi_rigs. Twenty-four students -~ ,

attended the class on Monday’, October 12. We had a smaller room, which was less -

suitable because of the noise around the groups.

In Group 3, a female student took the role of leader. She ¢agerly presented her-

solution to the group-mates at a fairly quick speed, and did not paly attention to the -

problem of how her group-mates received the information.-Thé other students -frequently .

posed questions to make her explain the solution more clearly, or gave their oéinions to
- t -

{,,
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c’orrect« hcr‘émiStakeé. Mebr.nbers in the group So’ught ‘th_e. reasomngbehmd thesoluuons ‘ab d R R
judged ther’an'swe‘rsv fai,yly, buf the at’mos"p.her,e’ of the gfoup wm[rus[mg andfnendly wnth |
manyjokes. When onestudnt red 10 prsenta sluion, th sped n the group slowed.

Other members listened and nencouragréd- his presentation '\‘iri_th positive feedback bUF'én_e -
student began‘ to read the next problem t/(‘)‘ﬁgrsel£*’A\n'<;thc;r\$tudent ‘r\efus.édf’té pr:esveﬁt.‘a.- e

solution, not because he did not want to share with peers,-but because he was extremety

shy.

At the time the class merged, students reported that their groups solved the
problems sufficiently. No confusion was reported. The class expected to finish soon, and
I invited students to spend the rest of the time talking together about our activities. My

o

intention was to ask the students to review their béha\)iors in the group work in ordé‘ri to
change some of their behaviors if necessary. BeCause the s{pdents were expeé.ied to be
mature enough to assess their own behaviofs, I askeq them to compare their behaviérs -
themselves with the heces;sary bchavibrs that they were told about m the‘\ beginnihg. | |
expréssed my wish to see more helping behaviors in the gr‘olgllpsc and asked th¢";Studen-t§ if
they had any difficulty when sovlving,‘probléms m sma,ll‘ groups. A fémale $tudent said
that she thought l_earr‘l-ivng together was very helpful,‘but the difficulty Was ;ﬁat ;ome
students did not pfcpare the problems in advance. lmmediat¢ly, many s»tuder’ns S}lppor’tefd
her ideas. A mal¢ student said, “We need to prepau'eubelter' before going to the group
work.” When I asked him if he prepared enough for the group work, anoth‘er temale

student laughed at him and-said, “Not yet!” He srﬁiled and said, “I invested much time - (r

and effort in this subject. 1 studied it evefy week from the beginning of the semester. But
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I had many things to do besides the studying.” Some students confirmed that they were in

P

the same situation.

k3
R}

+

October 19, 1998

+  The class met regularly wish 24 studehts. In the previous class, I saw membersv of
., quui) 1 spen& a lot"of time at the beginning of\the tuti)rial working individually before
ﬂ diséussirig the pfoblems as a group. The situation reoccurred on this day. After thev
L fndividual study, a male student leq the group work, stéﬁing \vith the problem 3‘-12 while .

students were expected to solve three problems, 3-10, 3-11, and 3-12 (see appendix A),
from the easiest to the hardest respéctively. He‘ explained that members in the group did
not prepare the problems 3-10 and 3-11 in advance except him. But in the lecture period
on that day the instru%:tor had:just taught something related tolproblem 3-12, s0 thé leader
said, it was better to solve that problem first. I was very soi’ry to see this because bur

discussion from the previous week about the importance of preparation for the group

work seemed to be ineffective. : : ,

The leader.of the grou;ﬁ posed subsequent questions to direct the discussion and
answered several of his cwn questicns after short pauses without any response. cher
members questioned the reasons for the previous solutions. This group worked in a quiet
land unenthusiastic atmosphere. I felt really frustrated when one me‘mb_er asked a t_westion ‘
that required more éxplanati;)n, 'but\ nd onje could answer. Finally, the group solved

- problem 3-12 with: considerable help from the teacher. This group was created first, based

on “friends who already studied together” as I explaihéd Before, however, due to a lac_k of
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preparation for the group work, they éppeared more isolated within their group than other

students.

. Most groups had many difficulties with problem 3-12. This was one of the most

troublesome for the students. When the class met together at the end, the teacher

explained an example problem in the lecture handout, and indicated the similarity and

relationship of that problem‘with problem 3-12 in order to help the students solve it.

October 26, 1998

- Twenty-four students were present. I was apprehensive because several members
of Group | had not prepared fo»r the previous tutorial. I knew the level of complexity of
problems in the course increased day by day and I wondered if it reduced the students’
enthusiasm for the group problem solving. I decided to observe activities of other groups
again. I spent much time with Group 4 and Group 5. Ifeltalot better,becau»s,e members in’

thevse‘ groups wafkéd tdgether cooperatively, except one male member of Group 4 who

worked individually because he had not prepared the problems in advance. The

.gémosphere in the class Was energetic and relaxed-Because the roem was,small, "

sometimes when the teachérs explained things for a group, their neighbors listened t00.
Some groups required help from neighbors. They seemed ready to share their-

understanding. o N e

T

Group 4 got into a controversy when a member sugggsted a “‘wrong” solution.
Another group member asked for the reasoning of the answer. The first student explained
her ariswer to the satisfaction of some group members, but not all. The group could not

come to a conclusion. With the more difficult problems, groups became “stuck’” more

—
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. frequently and required more assistance from the teachers. Se,vera> students commented

. peers in the group.

When I gave the students the survey questionnaires (Ap‘p}ndix F) to complete,
| théy knew the time I required them for my study had ended. I asked them what we should
“do in the next tutorial period. The class agreed to continue solving p;oblems in small
. o

groups. The instructor considered that it was the wise decision. None of the students

wanted to switch groups.

Data collection procedures -

In order to explore the students’ attitudes and beliefs about cooperative learning
approaches, two major techniques, observations and interviewing, were used to collect
data in this study. Observations were recorded by taking notes as well as videotaping

students when they were engaging in the group learning. The students’ opinions about

__cooperative learning were solicited through a survey questionnaire and informal

interviews.
Observation

. Videotape t;as been used widely as a tool t.’or'educational research-(Fraenkel &
Wallen, 1996; Woo, 1991). However the use of videotapes in this study was limited. At
first, some students in the study hesitated to be videotaped although I explicated my
purpose and guaranteed that the tapes would not be used for any other purpose. When we

changed the tutorial schedule and began using the smaller room, the videotaping became
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inconvenient. No more groups agreed to bf’videotaped; Therefore the videotaping wés ’ -
carried on for three periods with three groups only. In contrast, the students did not object e
to my observations. I stayed beside thé groups, observed their work and took field notes. ;
My observations and field notes could not be continuous, however, because sometimes
other groups needed my help. In each tutorial peﬁod, I tried to focus at leaSt oné group.
Every group was observed or videotaped at least once (Appendix G) with the hope of

capturing as much as possible the “whole picture” of the students’ behaviors.
Interviewing S - \

Interviewing is an important data collection techniqué to find out things we

cannot observe directly:

The fact of the matter is that we cannot observe everything. We cannot observe
feelings, thoughts, and intentions. We cannot observe behaviors that took place at
some previous point in time. We cannot observe situations that preclude the
presence of an observer, (Fraenkel & Wallen, 1996, p. 447) ’

Informal interviews were calﬁcd on throughout the stuay with.vindiViduals or with
groups of students. The students in this class were enc“o;]raged to see and talk inth me
about their cc;ncéms with this learning approach. I also interviewed'informal!y some
students after'oi)sewationé tc; get some insight into their behaviors in the group work as
well és how ihey leaimed in this course,'wrhat they ghought about the le;amir;g approach.

Usually, these interviews were not too long. Students’ responses'were noted after

interviewing-in order to prepare the survey questionnaire.

Survey questionnaire is a type of written interview to collect opinions in a large
, ]

group (Fraénk‘el & Wallen, 1996). Because individuals are different, I' decided to survey
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all the students in the study to seek a compreh‘ensive picture of their opinions about this

P

learning approach. - o

,
7.

2

Some items for' the questionnaire were based on the survey quesuonnalres of the
studies of Towns and Grant (1997) and Wright (1996), these items were adJust to fit the
study. Others were developed by the investigator on the basis of her observ‘ati’ons zind‘the
concerns of the students that emerged frorn the&infq‘/rmal' intervieWs.’ The instrnc’tor of the -
course was invited to read and comment on»the it_ems'in ‘order to ‘revise’ them with the
hope that the items would be e_asily. undetStood t)y the_ ‘respondents. Einally,jthe sutYey
questionnaire With 20 closed-ended 'and 3 6pen-ended questions was sent to the students
(Appendlx F). The closed ended 1tems covered four- d1mens1ons students behawors w1th
peers (items 3 4,5, and 8), students studylng for the course out s1de tlass (1tems 1,6, 18
and 19), students’ cognitiye beliefs about cobperative learning (items 9,‘.10, 11,12, 13,17
and 20), and students’ attitu‘des to‘ward cooperativeleam%ng?itans%%l& 15,and 16).
| v i30th posititle and negative items were included in each dimension. The students had

.opportunities to explain their attitudes, to evaluate the format of this learning approach

and to provide their suggestions for cooperative learning approaches in the open-ended

items.

On October 26, I handed out questionnaires to the 24 students who were present

that day. Three others were held by the class leader to be given to the ztbsent students
when they returned. Because we had no chance to pilot the questidnnaire, the items‘were
explained to the students and they were shown how to respond. The students were
encouraged to give their honest answers. They completed the questionnaire at home.

Twenty-four completed forms (89%) were returned to me through the class leader in the
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next two tutorial periods. Most students answered all the open-ended questions indicating
the students were very concerned with cooperative learning as well as their learning -

conditions.

Data analysis procedures

The tapes and field notes were transcribed by the inQestigator. The transcrip‘tionsf
were reviewed and rechecked in Viétnamese. They were analyzed twice by using general
terms to put students’ dialogues and gestures into severa;l codes. The ﬁrét time was after
each tutorial class. When the study ended, 1 reread the transcriptions, checked the former
codes and modified some terminology. The summary‘ of these important events in my -
opinion was reported in the previous part of this chapter. Appropriate quotations were |
chosen and translated into English for this report. Data from informal interviews were

analyzed in the same way.

The 24 returned questionnaires were checked. One could not be used because the
respondent adjusted the questions in the questionnaire to fit her opinions. As a result, 23
ha - N

returned questionnaires from 9 fernale and 14 male students contributed to the findings of

this study.
«

Responses to closed items on the questionnaire were counted and reported in
terms of the percentage format (Appendix H). In contrast, responses from open-ended

questions were treated as other qualitative data.

Information from all data sources was compared. Syntheses of the information are

presented as the findings of the study in the next chapter.

-
—

52



CHAPTER 4

FINDINGS

In this chapter, information obtained from the study is presented in three themés
consistent with the problem of the study: (1) students’ behavioqs in terms of théir
interactions whén they were studying in the cooperative learning environment, (2)
studehts’ beliefs about cooperative learning; and (3) attitudes of the students toWard

cooperative learning.

1. Students’ behaviors when they were studying in the cooperative learning environment

The overall picture of students’ behaviors when they studied within groups was
‘described in the previous chapter. It seemed that the students acted differently each other
when they were grouped to solve problems together. However, several behaviors were

seen regularly in the groups during the observations, and were confirmed in the survey
3

- questionnaire. Some significant behaviors that related to students’ interactions in

cooperative learning environment are presented in this section.

- ' .8

(1) Evidence from observatiens of the group work revealed that, most of the time,

groups worked energetically. Although leaders did not éppear consistently, many ‘
" questions related to the problems wére'po'sed to direct the solutions or to seek the

“reasoning behind the solutions. Those questions raised the energetic atmosphere in the’

. groups. In general, female students frequently posed questions and contributed to the
- SN : f N

groups more smoothly than males. '
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The questionnaire data revealed that most students.who spent much 1time at home J'
to study and who prepared carefully fqr the group work were femalé. Actually, 67% of
.the female students in the class spent more than three hours a week studying this course

at home; and 67% of the female students tried to solve the problems before the tutorial
periods. Only 14% of the male students in the class spent more than three hours a week
on this course at home, and 21% of the male students prepared for the tutorials by trying
to solve the problems in advance. Maybe this is the reaéon Why the female students

seemed to be more active in the groups than the male studehts.

(ii) An obvious difference between the cooperative learning environment and -_
lecture-based environment was that the students became more active in the cooperative
learning ex-wironment than they ilad been in the lectures; 91% of them felt coni%brtable
talking about their confusions and discussing with peers, especially when some students
had *... misunderstanding‘ in the simpl\c problems, but I dared not ask the teachers.”
Communication in the tutorials was quite different from the lectures. In the lectures, the
students listened to the instructor, and took notes. No one askeq questions. But in the
tutorials, they posed questions frequently in the groups. All the groups in the class asked
their neighbofs or the teachers for assistance when they could not solve the problem
within the' ‘group. Some students were bravé enough to discuss with the teachers or class
about thei;iunderstar'ldihgs or confusions. Mahy students discussed their confusions with
me individually before and after classes, something that rarely happened when I (aught ‘

y

other tutorial classes in the past. The truth is that when Vietnamese children are growing

up, they are taught polite behaviors, such as to respect teachers, to keep silent in class,
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and not to interrupt teachers. These habits accompany students to undergraduate lecture

classes until a change is suggested and encouraged by teachers.

(iii) Observations of student-student interactions revealed that many students
expekted their group members to pamcn;)ate voluntarily in the shared task. Now and then, N
when gtudent thy looked on while his/her group-mates were interacting, group |
mebrr‘lbers sometimes asked if he/she was keei)ing up or understood. the solutions. But
participants were rea'lly involved in the group work only when they began torpresen_t\ iheir
que_stiohs or ideas trhemselves. Only 43% of fhe students said no to the statemént “1 rarély‘
asked others who did not voluntarily participate in the group work,” while 48% were

unsure of what they did in those situations. .

Informal interviews with the students regarding this problem revealed that the
m.ain reason some students seemed passive in the groups Was that they had not prepared
enough for the group Work. This we;s consistgnt with the fact that female students
prepared more carefuily and engaged more actively in the group work. Their group

members suggested that the unprepared students should try to prepare better for the next

tutorial. In conversation with me,.one female student said:

In'my group, everyone voluntarily posed questions and answg%nyone who
cannot keep up with the information must ask immediately. If one*only watched

others working, I would not like to accept him/her as a group member.
» & L P

The students participating in this study had studied in the university for three
years or more. Because individualistic learning environments have dominated our
universities for a long time, studentsghre expected to be self-discipline in their learning

and to voluntarily involve themselves in learning processes. They brought those habits to
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a group learning environment Wh;n interdependence among the group members was
something that was not familiar to them. Data from the survey revealed, 35% of the
‘students asked their group-mates to make sure they understood the problems when they
studiéd together in small grourps. Because the time for the group work was fairly short,

they could not require group members to rephrase What other members had said.

(iv) The facts that there was little time for paraphrasing what peers had said and
the students expected their group membérs voluntarily participate in_the share task did .
not mean the studen;s disregarded their peers’ learning. The students appeared to interact
fairly with peers; 87% of them disagreed with the stafement “I did not like to hear group- ‘
mates present the answers that I already knew.” When the “unprepared students”
‘mentioned above began to require help from the grouf)-mates, the situation became
different. The group members eagerly explained again, somc;,times the whole solution.

One student told me that:

My group worked so slowly because T. and Tr. (two members in the groups)
rarely prepared the problems in advance. But they did ask about the problems. We
(she and another member in the group) were willing to answer. But it took lots of
time-to explain for them, so we could not solve as many problems as other groups.

Results from the survey questionnaire indicated 91% of students in the study were

-

‘willing to explain things to friends to help them becofne more knowledgeablé. This was
the predominant behavior of the students when they studied together. They were willing
to share their understandings with peers no matter if they were group-mates G not, high
or low ability. In this environment, 91% of the students said they felt comfortable when

working within their groups.
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I know some Vietnamese students to be:v(/illing'to.help'friénds put’sidevclasses by .. .

i

giving explanations when their friends require them. Maybc this.behayior developed \;\/ell_. '
when students were taught “necessary behaViors”, for leéfn’ing in the groups.

[

2. Students’ beliefs about cooperative learning

Students irr the study believed that to learn cooperatively was helpful,' Although o
each student recognjzed the usefulness of <¢ooperative learning in different aspects and o

levels, no one judged the group—Work periods to be a waste of time.

(1) Obsewétions the grou.p learning of the students showed thét in the group
learning, the studentg posed many questions rel‘a'téd to problems solving and supbos_ed
explanations for the solutions of the pfoblem”s solving or to resolve their. peers
confusitzns. Most students in the class clearly ‘agreéd that studying in cooperative learning

environment increased their understanding. One student stated:

g

Learning in the group helped me overcome my misunderstandings. I had
opportunities to check my knowledge myself, as well as to increase my
understanding and learn good problem solving strategies from peers.

In-the survey questionnaire, 96% of students in the class believed thiat they

understood the problems better after working within groups, 91% 6f them agreed that

them confirmed group-mates helped them overcome their misunderstandings. Some .

students believed their thinking ability was developed in cooperative learhing

-

environment. Many students clearly expressed the benefit of the cooperative learning

approach with their knowledge or their thinking ability: | C ) .
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. When we confronted a difficult problem, each member in my group might
understand a part of the problem, we shared the ideas and discussed together. It
made me see the problem in different ways, understand it more deeply and
1mprove my reasoning ablllty

When we tried t&((ﬁve problems in the group, many questions of my friends ‘
made me think more deeply about the problems. Sometimes none of us knew the
answers, but from discussions together, the answers became visible. .

Discussion with friends helped me acquire the solutions faster and more clearly
than I do myself. It also made me recognize the connections among problems. It
stimulated me to think more abstractly.

(ii) When observing students’ learning in the tutorials, I recegniied some students
* were not stimulatéd to learning. In the survey questionnaire, 70% of the students reported

that the group work encouraged them to study every week, 78% of participating students

said they usually prepared the probiems before the tutorial periods, and 61% confirmed-
they continued to study the problems themselves after the group work to insure their
understanding. Indeed, 70% of the students reported that they prepared fairly well for the

group works by solving the problems or sketching-the answers in advance. These survey

results were consistent with my observations. I%noticed that the students tried hard to do
v;/ell with this new leami:)g approach. Students in Vthe class attended :’;0 academic hours or
more eacn week, and rnany of them carried a part-time job ito_support their st.udyr, or took
extra codrses in foreign tanguages or computers to nrepare for their jobs after graduating.

But most of them appeared to study hard in this course.

/\'\/ Many students reported that the group work forced their studying.’One student

.

\ 1
i
g

expressed:

a

I usually study only when the final exams are coming. In the beginning of this
course, I studied frequently because of the requirement of the group work. But
when my misunderstandings were solved in the problem solving periods, I could

b

- 58



PR R T AR S .

ad_|ust my understanding in time for the next lessons Ifelt excrted and I strived
more to solve problems every week. '

[ - . . L

Some students said that they felt more responsibility for learning:

_I felt that such studying was fun and comfortable. We are in an environment'in
which self-study is the norm. Everyone has to try for his or her own leammg I
feel more respons1ble for my learning. - -

Another student reported that, “I knew the results of my studying depended

mainly upon my effort to learn. But the enthusiasm of the teachers really encouraged me

«

to study hard in this course.” y

(iii) Although the communication aspect of cooperative learning was not .
discussed in'the informal inte—n«ie{s/viw or in the close-ended questions in the
survey questionnaire, some students said learning m the cooperative learning
environment helped them have better relationship with classmates. They said,

“ ..learning together created a harmonious relationship with friends. It helpedume
understand my friends better,” or “the group learmng created an opportunity for the
friendships in our class to increase very much Generally, the environment of the class ‘ 1

was relaxed and full of mutual help. -

In the cooperative learning environment, the students had many opportunities to

3

_present their ideas to peers. One student also reported that, “... through the group

discussion, I learned the ways to express:a problem to others clearly and understandably.”

4

(iv) As mentioned in the previous chapter, most of students in this ctass had an -
opportunity to study cooperatively before, so that in the beginning, they suggested ’

creating larger groups with six or seven members, and dividing tasks. But after the six-
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week experience wrth the fbrmat of small groups and non~d1v1ded tasks these aspects o

were _]udged favorably with 87% of the studeri’ts Mhat gr‘o'up size was suitable

: wrth three to five members. They said that

The groups with four students were easier to learn. In the groups with many
members, it was difficult to become coherent, and we used to spend time talking

more than studying. h -

Because the number of members in a group was less, I felt that it was easier to
share ideas and discuss together. Non-divided tasks made me have to solve all the,
problems, and I really understand all the problems more clearly. - ‘

Evi ry member in the group is responsible for'preparing for all-problems, so
everyone could understand the problems more easily and completely. .

think the small gioups/W‘ith four or five members are very comfortable It made

evéryone feel more responsible. The opportumty to take turns to present a

8

problem increased too. -

) Non divided tasks made everyone prepare all the problems So we had many .

ideas to share and dlSCUSS with the group-mates. .

e

* With the strong belief that cooperative learning was helpful for their léarning as :

indicated in the ﬁndﬁgs above none of the students belicved study in heterogeneous

groups was ineffective and 52% of the students disagreed with that opinion on the -

vy - ks R -

- '

questionnaire.

Some students also believed that learning together in the class was better because:

The teachers presented in the class when we discussed the problems -we could ask
the teachers to solve our difficulties in time in order to continue to solve other

~ problems. That made us pay more attention to the task, we did not waste the time
talking. -

(v) The students in the study not only believed cooperative learning had positive

effects on their learping, but they also knew that their group work was not ideal-and

\
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suggested ways to improve it. The predominant concern of thest'u&{ts was the need to

prepare the problems before the tutorials. Results from the survey duestionnaire revealed

- that 70% of students in the class su ggested everyone needed to prepare earef_nlly'for the ‘

. : : S . - )
group work. Not only did the students who had already prepared for the group work
suggest this, but also the students who only ¢ glanced over the content of the problems

before the tutorials knew that “I ‘have to try moré myself to prepare for the group work.”

A student emphasrzed that, “solving problems in groups wasmost effective when -

we prepared the problems in advance ”” One student establlshed “when I did not prepare
4 .

a problem before, I watched my friends solve it but felt left out.” Others said that: -

[

If all of us are ready for the group work-by reviewing the problems oneself to ’
know what makes us confused, what we can do or cannot our learning in the
groups will be more fast and effective.

-

All of us have to prepare the problems in advance. I think we only discuss the

. problems that-are confusing in the group work. If some student began to read

. materials in the group work, others would feel bored because they spent too much
time to orient the unprepared persons without learning anything.

Students also recognized that they needed to be involve more boldly in the group

¥

discussion: “All of us need to present the right solution in one’s opinion,” or “everyone ,

-

had to ask immediately when confusing the explanations of friends.” These concerns are

consistent with the fact that many students wanted their peers to involve themselves

" voluntarily in their learning. In ‘addition, if a misunderstanding in a problem is not

resolved in time, students may be more confused by further explanations.‘

~

(vi) Besides making suggestions ?or themselves, some students suggested ways .

for the teachers to better facilitate their learning. They said, “we need more time for

group work because the problems ;olving became more and more difficult,” and

¢

61



P
“teachers should have given the best solution of problems after the group work.” Other

students suggested, “we should have evaluated the group work in order to know if the |
v o - - - . ‘

- groups worked effectively,” or “we would have had exams to stimulate our learning.”

Although these suggestions arose from a minority of students in the studyj, it

showed that the students were senSitive to their learning conditions. All the suggestions

‘above were from the students who liked cooperative ﬁlcai‘ning, indicating that they judged

the cooperative le#ffning method fairly and their opinions were trustwortll_j}';

®

3. Students’ attitudes toward cooperative learning

Based on students’ behaviors with friends and their comments about cooperative

-learning, their attitudes were not too vafied. I fact, 91% of the students felt comfortable

when working within groups, 83% students liked the learning approach in the study, only

\ .

9% students stated they did not like learning cooperatively. Irrespective of their attitudes

_ o A P
toward this learning approach, 87% of the students submitted the reasons for the views
they reported.

- . , A

Statements of the students indicated that their positive attitudes were strongly
influenced by their understandings of the value of this learning approach rather than their

)

feelings. The perceived value of cooperative learning of the students could be classified
into three categories: (1) students’ understanding of chemis&y increased and their
reasoning ability was dt;xéloped ‘when they learned cooperatively within groups; (2)

éoé)perative lear;ﬁg stimulated efforts of students to learn; and (3) they gained benefits

in intercommunication through cooperative learning. The superlative reason why the-

students like cooperative learning is the first category. The details of the reasons for
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students’ positive attitudes toward cooperative learning were considered earlier in this
chapter, in the findings of students’ beliefs about cooperative learning. A minority of

students liked cooperative learning because they felt interested when solving problems in

groups, or they felt more responsible for their learning.

Feae . ) . ) ’

Students who did not like learning within their group had different reasons.
Although the negative attitude toward this learning approach was not common for most
of the students in this study, we should achieve a better understanding about students’

B N ! .

attitudes when examining their reasoning. One student believed that learning in

heterogeneous groups was helpful only for average students:

I did not like cooperative learning because I could not choose the group-mates to
fit my view. The teacher required us to choose heterogeneous groups in terms of
academic ability. In this condition, only students with lower ability can improve
their performances. In my opinions, in order to improve academic performance by
learning together, we have to learn in homogeneous group. If members in the
group differ from each other in academic ability, the higher ability students will
only lose time. ' ‘

| Disregarding h;)mogeneous or heterogeneous groups, this student affirmed that

her understanding the éhemical problems was enriched due to solving problems together,
and the group work stimulate her '[0 stuay' every week. Maybe with this student, academic
performance was an important goal in learning. She thought she could get the same
understanding when she learned alone or she could learn mose if working with higher

- abilities students. In other ways, maybe some group-mates of this ;tudent usually did not
prepare for the shared task. She had to spend much time to teach them, so she felt she
“lost time.” This reasoning is consistent with the explanation of another student when she

suggested ways to improve group work in the cooperative learning environment.
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Another sgudent thought cooperative learning develops a tendency to depend on

friends:

— Idid not like this learning approaéh because it made me think that if someone did
nothing, others would do it and would show the ways to do. It did not make me "~
try to do it myself. ’ '

A possible reason for this student’s complaint is that his learning operates on the

principle of minimum effort (Herron, 1996):

Because energy is limited and learning is directed toward survival, we seek to
learn with the least cognitive effort. When confronted with alternatives, each of
which appears to have the same survival value, we select the alternative that
requires the least effort. (p. 18)

Because our students were more familiar with the lectuiif_‘_method, they were used

. T~

to receiving explanations from teachers, so their learning reiied on teacherrs/mc\re than on
themselves (Tertiary education system lacks q.uality, 1998). I considered that tﬁis student
had shifted from a state of “reliance on teachers” to another state of “reliance on friends”
because this required less energy of him in the cooperaﬁve learning environment if

friends were willing to help him and an evaluation was hot administered.

Although the students’ opinions aboﬁt this learning approach were mixed, none of
them refused to learn together in fqture. In the questionnaire, 74% of the students assured
that théy wanted to continue to study cooperatively in the rest of the course, 65% of them
said they wéuld like more opporfunities to learn with friends in other courses:. The; fact
that these percentages are somewhat lower than of the students who liked cooperati'\)e
learning (83%) can be clarified by the students’ famili&fity with the .lectbure method of
their teachers. Vietnamese students are used to a more traditional teaching-learning

environment. Of course, the explanations of teachers are usually clearer than those of
) T
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friends, especially with complex problems. Evidence from the observations revealed that
the students regularly required help from teachers when confronted with controversies in
chemical knowledge. In some cases, the students seemed weak in knowledge or the tasks
were really difficult. They did not fipd suft'lcient explanations to persuade or reject an
answer, likely oecause they had not asked the right questions and reasoning about the
solutions in problems involving controversial situations. So in tlre survey questionnaire,

56% of the students ‘could not decrde what they preferred, the solutro%therr teachers,

or the answers they found out themselves wrth peers.

o

A week after the students responded to the survey questionnaire, I saw some

students discussing aplan of learning together-for another course. They told me that

" “After half a semester of solving problems together, we feel confident in this course

]

because we can keep up with the lecture. The teacher of the ccourse,‘Radiochemistr»y’ just

gave problems for the course, we thmk it is better to begm to study now.” They

i K

conﬁrmed that tlre plan to solve problems cooperdtively for the course “Radrochemrstry

was their own plan. Anyone who wanted to participate would be welcome. I was ve’ry

please becausethese students really thought learning together helped them and they liked

it.
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CHAPTER 5 !

DISCUSSION AND RECOMMENDATION

L

%

This chapter begins with discussions of the findings presented in the previous
chapter. Following that, limitations of the study are noted, together with suggestions for
further research. At the end, this chapter addresses recommendations for higher educatiov

in Vietnam.
Discussion AN

Generally, the ﬁn?iings of the study showed that the students in thi,s study
recognized the value of th;‘gooperative learning appfoach for their leéming. They liked
cooperative lé‘arﬁihg and exhibited positive behaviors when studying in a cooperative
learning é;vfron;nent. These ﬁn:ding \‘Nere consistent with the comments of Tribe (1994)
abogt'cooper'ative learning in higher education: “... most students are quick to see the
advantages of group ieéming methods and will adapt relatively rapidly to a change of |
* approach™ (p. 29). [ natice that, although the leaming context of Vietnamese students is
‘.somey\;h‘at different from that of stud_ér;ts in Western countries, characteristics of students
in terms of human learning are not too different, criteria for assessment of knowledg;a are
similar for the two coﬁtexts. That may be the main reason why our students have the

same opifiibns and responses to the cooperative learning approach as of students in other

studies.

Based on that explanation, it is reasonable to e)ipect' that the effectiveness of this
Yo - »
‘cooperative learning approach on our students’ learning is similar to the results of



previous research in cooperative learning. In fact, this smdy did not directly evaluate the
effécts of cooperative learning on students’ learning, but data ‘fron1 observations z_i’nd ”
repons of the students suggestéd the main’ e%fec‘tiveness nf cgopera{ive learning on
studen!t's; learning in our context. Findings nf this study i‘ndicatgd that studentév.became
more active and they tried to study hard in a cooperative learning environment. The ..
majority of students believed that their understandings.were ¢nriched and their }easoning
abilities \nere developed in this learning environment, and learning togetner enhanced
their interpersonal relationships. |

The ﬁndings of this study indicated that the students interacted together fairly
well in a cooperative learning environment with their predominant behavior being
“willing to help friends” eventhough there were no “bonus points” for this. This result 1s
consistent with the findings of Slavin (1995), who found that gtudents could be iaught

communication skills and work well within groups without the need of rewards beyond

that of attaining higher performance.

The willingness to help friends is a strength of Vietnamese students whenv they
learn tdgether. However, in a cooperative le‘aming environment without enaluation as in
this Study, this strength sometimes enables some 'étudents“to develop an undesired
tendency, “reliance on friends.’.’ T noticed that this problern has not been reported before,
and differs from the “hitch-hiker” or “‘social floating” problems (see Cooper, 1995;
Johnson & Johnson, 1994; Ormrod, 1999) in other studies in which some kinds of
evaluation of the group work have been carried out. The'-“hitch—hilce/’ exists when groups

are scored based on a single report, some students do most of the task while others geta

free ride. The “social floating™ happens when groups are scored by summing the scores_
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of group membérs, and‘:rriany me\mbers tend to reduce efforts without ‘othér members
reaiiﬁzting’that they are doing so.
oA :
In thi; stud’y, the tendency to rely on friends appeared with some students who did
not prepare well for the group work. Behaviors’ of these students may have had a negative

effect on the learning of others in a cooperative learning environment. In conversation,

~ one student said:

Son'le students did not prepare for the group work, even by reviewing the thebry;
They asked something that they should not have asked. We were willing to help.
But it reoccurred many times, and it made some of us feel bored.

The question of how to develop the strength of our students, as well as how to
limit the problem of “reliance on friends” has to be considered carefully in future uses of

cooperative learning in the Vietnamese context. .

T

A\s mentioned in the literature review, homogeneous or heterogeneous grouping
‘of students is a big concern of teachers and researchers using cooperative leamiﬁg
'strategies. In this study, although none of students affirmed “studying in heterogeneous
groups is ineffectivé,” 48% of the students could not be sure if studying in heterogenebus ‘
groups was effective. Especially, one studerit did not like coc;perative learning because
she thought the higher ability students could not improve academic performance and
“only lost time” in heterogeneous groups. Her complajnf is sorﬁewhat similar to the
concern of Robinson (1§90) noted in the literature review. In the prc;,vibus chapter, some
reasons were suggested to explain student’s complaints about heterogéneous groups. -
First, the problem of “improvin,g academic performance” is always‘a concern in

-

cooperative learning. The question that which students gain most in terms of academic

t
-
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performance in eooperalive leamingahas hadv different enswers. In some studies, the
answer was the high-al;ility students; in other studies the answer was the low-abilify
students (see Slavin, 1995). But high-ability students pccasiohally lose ground (Ormrod,
1999). Someti'tws, a “ceiling effect”_ caﬂ be explained for e'lack of improving academic
- performance of high-ability students. So increasing knowledge ax}d reasening ability»is
‘more important than improving academic performance. The emphasis on the affective

—

~ domain in learning is also necessary with students in a cooperative learning environment.

o~

Second, the problem of “lost time” may relate to the “unprepared students.” As
Stated earlier, Sor;le students were not interested orA stimulated in the project, that may be |
a reason for “unprepared” problem. Otherwise, in conversatioﬁs with students, I knew at
| least three students that usually did not p}epare for the group' work. All of them were low-
ability students. So, in our context, a problem that may occur in heterogeneous groups is
some low-ability students may not .prepare for the group work, high-ability students may -

teel bored because they “lose™ time orienting the unprepared students.

4A§ noted above, the problems of “unprepared students™ and “reliance on friends”
may be related. These problems may have a negative effect on learning of other students
in heterogeneous groups. However, as mentioned in the literature review, cooperative"
learning with homogeneous group seems less beneficial than with heterogeneous group.
So, how to stimulate the maximum number of students to prepare carefully for the group
work is still a question for teachers who want c_ooberative learning in heterogeneous
groups to be more exciting and beneficial for n‘lany students.

-
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Limitations of the study and suggestions for further research

Data in this study were collected and analyzed by the investigator, mainly in the
qualitative style. Although I tried to collect data as objectively and much as possible, to

7

treat both positive and negative information fairly, and used information revealed from
’ the students to interpret the results, the biases of the investigator cannot be avoided
absolutely and may have influenced the findings. The study was conducted in a short

time. It was impossible to repeat observations in every group. So the reliabiljty of the .

data from observations was limited.

- The findings related to students’ knowledge (such as, students’ knowledge
increased in coopérative learning) were based on self-reports of students and on the
observations of the investigator. Know‘ledge of students on the course content was not
directly assessed so the accuracy. of these reports is open to question. Further research
should investigate changes and differences in students’ understanding by comparing

“students in cooperative learning to studgnts in the lecture format. The details of the ways
student interactions in the groups increased their nnderstanding will need to be

*

investigated, too. \

g

The effects of cooperative learning on students psychological adjustment were not

-q

considered in the study. However, when the course ended, some students told me that
they felt more confident in learning. A male student, who scored “below average” in the
course Phase diagrams in the previous semester, said, “Previously, I' was very scared with

the course Phase diagrams. But now I am not afraid of phase diagrams at all. I am sure I

will get high scores this time.” As a teac;her, I am really happy to hear such thing from the

-
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students. T think this is an interesting topic for research in cooperafive learning in the

~

future. ' ; ‘ _ R
The students in this study kad more than three years experien‘ce with learning

e ~

conditions in the umversnty This experience was based on mdependent studymg , B

R - -

Teachers rarely paid attention to students’ leammg We cannot generalize the ﬂndmgs of

this study to other students espec1ally freshmen students who may not have the same

.

attitude, behefs or behavrors with cooperatlve leammg approaches as the students in th1s ,

study. Further studies in‘co;operative leaming qeed to consider freshmen students.

«

o

From t—he‘s‘tudy, a question erherged, what ki{nds of problerris app'eared when our
stu’dents were working tqgether in heteregeneous groups. Some ideas related to this
question were discussed in this study (eg., lack of preparation), but there have not-been
complete answers to this question. Further research ineooperative leaming in }Jietnzim

needs to pay more attention to potential problems of heterogeneous groups and to seek '

ways to improve the learning of all students. . ‘ ‘

Recommendation for higher education in Vietnam

Throughout the study, I noticed that most Qf the students became .:active.in the
cooperative learning environment. Students appeared very keen to be aware of the
reasoning of other students and to increase in the“ir"own knowledge. There are many
teaching methods that can increase students’ knowledge in the subject matter. With the
cooperative learning method, maybe students not only increase their un(rierstan:iingi in the

subject matter but also increase their responsibility for their own learning as well as their

interest in learning. About 70% of students in this study adopted these benefits fairly

7
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‘well. In my opinidn, é‘ooperati\’/e» leammg approaches can be helpful and Lsuitéble to

‘Vietnamese students. Vietnamese teachers in higher education can use cooperative -

‘ léar_ning as a tool to help our students lear‘r; more effectively.

Because students are different, some students in this study did not prepare for the

.shared task or developed a tendency of “reliance on friends.” The lack of preparation for

.‘thé group work nbt only. prever_lt_ed.'the “unpreparéd.,rr_\embers" from engaging welf m
;hei’r groups but also influenced the learning of other stude‘nts.-‘Teachers 'must encourage
students i)o.pre‘pare for the éri)gp- work if usin'é cooperative lheamirvlgb._ Otherwis'e, I think a
-ki;d of evaluatidn, su;:h as “peer eﬁ‘aluatio_n” in i)repa_fétion f(;r pr(;blem sol?ing may-
reduce the ’non—preparat‘im; problem. As sorﬁe prévious stpdies (e.g.; Dinan &

. Frydrychowski, 1995; Wright, 1996), teachers can discuss with students to decide if a

peer-evaluation process in preparation for problem solving is necessary, and a reasonable

probortiqn of grades for peer evaluation.

N ~ R - “

The time for this:?study, was short (in six weeks, an hour a week) and the contenit

g
-«

of the course for senior _students was very heavy. We, both the teachers and the students,

~

were.very busy with the course material, especially the students. ,The'yn studied ve}y hard: -

~in the tutorial periods. We had no time to learn and practice many useful behaviors in

cooperative learning, such as leader role or sol’i{,:ing confroversy. I think we should try

- cooperative learning with many courses-from the first year of the undergraduate program.

2
If we can do so, students not only will become moré*rcsponsible for their learning, but .
. also have a longer time in the school to develdp behaviorssneeded-fo;_futureVli’v’cs.‘

o B S L u
I o

4
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APPENDIX A

QUESTIONS AND PROBLEMS FOR TUTORIALS OF THE STUDY -

UNIT 1: Basic_terms and concepts , 3

1-1. a. A pure cooper bat is heated continuously at one end. How many phases dees it

have?

b. Suppose that a system ‘includes 10g o {ter and 10g of LiCl. How mziny phases
does it have in equilibrium state at 0°C, 20°C, 60°C, 96°C and 100°C? The
solubility of LiCl in aqueous solutions (S) and the coexisted solid phase in |

equilibrium state at different temperature is given in table 1-1.

Table 1-1: The solubility of LiCl in aqueous solutions.

T (°C) S (g LiCl per lOdg HzO; Solid p‘ha;se in equilibrium
0o 68.3 LiCL2H,0
20 832 ~ LiCl.2H,0 + LiCLH,0
60 ‘* 98.8 v LiCLH,0 |
96 127.3 LiC1.H,0 + LiCl
100 1288 -~ Licl

1-2. Evaluate the number of components in each)o'f. the following systems at equilibrium:
. a. System of CO;, CaO, and CaCOs.

b, System of Na;CO3, KCl, and H;O.

c. éystem of H,, I, HI in the vapor prhase, st;ﬁing with only HIL

1-3. Evaluate the totdl number of cbnstituents, the number of distinct chemical reactions

can take place in the system, and the number of constituents in the systems of H,O -

H,S0, and H,0 - FeCl; in the figure 1-1 and 1-2.
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Figure 1-1: Phase diagram for system H,O —~ H,SO,
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Figure 1-2: Phase diagram for system H,O — FeCl;
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UNIT 2: Two-component systems: water and a salt.

_ &
2-1. Draw the solubility curve for system Na,CrO4 — H,O in which the concentration of*

components is preéeﬁtéd on percentage of weight. The solubility of Na,CrO; in
aqueous solutions (S) is given in table 2-1 in terms of g Na,CrO4 per 100g H,O; n
was the number of molecular of water coexisted with one molecular of Na;CrOy in

solid phase at equilibrium state.

-

Table 2-1: Solubility of Na,CrO,

TCO) | 0 194 | 259 | 400 | 640 | 80.0 | 1000
S 318 | 789 | 852 | 953 | 1227 | 1247 | 1267
n. | 10 | 10+6 | 6+4 | 4 | a+0 | o 0

~ Draw the branched curves of saturated solutions in two ways mentioned in the

lecture and estimate the error of the two methods.

-

22 1000kg of an aqueous solution containing 55.0% Na,CrOy at 100°C is cooled to

40°C. Indicate the solid phase separated. Calculate the weight of the solid phase in

.two methods:
- Using the level rule.

. - Using the principle of the conversation of mass.

UNIT 3: Three-component systems: water and two salts with a common ion.

3-1. Draw the isotherm diagram for solid-liqixid equilibrium Qf aqueous solutions of two
salts NaCl and KCl at 100°C. Table 3-1 gives analysis of saturated solutions and
indicates the solid phase in equilibrium for the system NaCl — KCI - H,O at 100°C.
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Tab.IcA‘Q-'lz Solubility of NaCl and KCl in aqueous solutions at 100°C

‘ Composition of Solutions (% wt.):
Points B Solid phase .
.| - NaCl KCl ¢
A 28.3 0 . NaCl
B 16.9 217 . NaCl+KCl
C 134 244 | | KO
D’ 0 360 | ) Kal

3-2. Draw the isotherm diagrams for SOlid.-liquid equilibrium of system NaCl — Na,CO; -

H,O0 at 25°C in which compositions are presented in an isosceles right triangle and in

a rectangular coordinate. Discuss the strength and the weakness of each method.

Svolubilit'y of system is given in thable 3-2.

Table 3-2: Solubility of NaCl and Na,COj in aqueous solutions at 25°C

Composition pf so’lutions (% wt.) - ‘

Points NaCi '  Na.CO, 'Solid phase

A 21.3 0o NaCl

B 15.5 17.3 NaCl + Nazcg3.7H20

C 13.0 18.4 Nazco_z.;ZHzO

D 11.8 19 Na,CO03.7H,0 + Na,CO;.10H,0
E 10.8 18.8 Na,CO3.10H,0

F 5.6 19.6 Na,CO3.10H,0

G 0 | 227 Na,COj3.10H,0

3-3. Draw the isotherm diagram for solid-liquid equilibrium of system K,SO4 - MgSO4 -

H,0 at 25°C in an isosceles right triangle and in a rectangular coordinate.
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Solubility of the system is given in table 3-3.

Table 3-3: Solubility of system K,SO4 — MgSO;4 — H,0 at 25°C

v Composition of solutions (% wt.) |
Points K.SO. MgSOs - Solid phase
A 108 0 K,SO4
B 10.9 5.1 ‘K,SO4
C 11.0 126 K,SO, + K2804.MgS0,4.6H,0
D 9.9 14.3 K»S0,;.MgS04.6H,0
E 7.3 20.3 K2504.MgS04.6H,0
F 49 26.0 K3S04.MgS0,.6H,0 + MgS0;.7H,0
G 48 26.3 MgSO,TH,0
H 34 26.6 MgS04.7H,0
I 0 267 MgSO4.7H,0

3-4. Analyze phase diagrams in figure 3-1 and label all areas.

3-5.

3-6.

3-7.

Analyze phase diagrams in figure 3-2 and label all areas.
Analyze phase diagrams in figure 3-3 and label all areas.

Analyze phase diagrams in figure 3-4 and label all areas

'S

3-8. Suppose a system consists of 20% A, 60% B and 20% H,O in terms of weight. Using

the phase diagrams in figures 3-3 (a) and 3-4 (a), indicate the points representing the

total composition of the system and each phase in equilibrium. Use the level rule to

calculate the relative amounts of each phase associated with a given mass (m) of the

_initial system.
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Figure 3-1: Phase diagraﬁls for ternary systems in which

~ salt B is separated only in hydrate compound form -

Al

~| -

!
|
|
|
|
]
|
|

T

h B

Figure 3-2: Phase diagrams for ternary systems in which

salt B is separated in two forms, the anhydrate B and the hydrate By,

AA

(b) hydrate double salt
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Figure 3-4: Phas.@rams of ternary systems formed a double salt incoh’,’gruently‘ soluble

A

(a) anhydrate double salt

A

(b) hydrate double salt

3-9. Figure 3-4 (a) shows $ is a double salt incongruently soluble. Suppose an initial

dilute solution with proportion of A/B is the same with A/B of the double salt S. _

Estimate the processes of evaporation of water of the dilute solution. -~ -

3-10. Draw the isotherm diagram for solid-liquid equilibrium of system K2$O4 - M'gSO4

- H,0 at 50°C. Solubility of the system is givenin table 3;4.

Table 3-4: Solubility of K,SO4 and MgSO, in aqueous solutions at 50°C

Composition of solutions (% wt.) | )
Points K,50s MgSOL; : Solid phase
A 14.1 0 K2SO4
B 14.4 6.0 K,SO; -
C 13.5 13.9. K;SO; -
D 13.0 17.0 K»SOs + K>SOs MgSO4.4H,0
E 5.6 29.3 K,S0, MgSO0s.4H,0
F 4.4 32.4 K»S04.MgS0;.4H,0 + MgSO,.6H,0
G 2.6 32.8 Mgso4.6H§o
H | o 335 MgS04.6H,0
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h Estirpaté the isotherrﬁil eVaporafib_h processes of wa“ie%for the following systems:
a. 10% K»SOs, 5% MgSOs, 85% H0.
b. 10% K:SOs, 10% MgSOs, 80% H,0. =+ .
c. 5% K;SOs, 15% MgSOs, 80% Hz0. ?
~3.11. Draw the isotherm phase diagram of solid-liqh‘iéi’ equilibrium for system NaCl —.
Na;SO, - Hz0 at 25°C. The solubility of aqueous solutions of NaCl and Na,SOs4 is
given in table 3-5. In each followingsystem, estimate the number of phases existing
at equilibpi@umﬂsingtheiie-liné, indicate the points reprcsénting each.phase on t'heA

- diagram.
1. 20kg NaCl, 10kg NaZSO;;“and lOkg‘HgO.
2. Smole NaCl, 3mole Nazs‘o4 and 6mole H,0. |
3. 20kg NaCl, 20kg Na>SO, and 2kg H,0.

. {
’Table 3-3: Solubility of NaCl — Na,SO4 —~ H,Q at 25°C.

| Composition of solutions (% wt.) |
Points ' -Solid phase
- NaCl Na,SO,
A 26.6 0 » NaCl
B 24.6 3.4 NaCl
C 027 7:1 ‘NaCl + Na;SO,
,
D , 184 104 ~ Na;S04 !
E 145 145 | Na,SO;+ Na,SO,.10H,0
F 7.7 : 160 Na,SO04.10H,0
G 0 21,7 Na,S0;4.10H,0

83



3-12. Draw the isotherm éurves of solubility fdr sys'teni NaCl - KCIl -H;0 at 25°C and
100°C. The solubility of NaCl and KCl in aquebus Solutions’ is given in table 3-6.
‘Suppose an aqueous solution"éontaining 16,9% NaCl and 21,7% KCl (in weight) at
100°C is cooled to 25°C without év,aporéting of watér.r\Bete\;‘mine the deposited
solid and the solution formed in this condigion. Ina 's_i_n_lﬁa.r/y\mc?cess, water is ,
evaporated when the initial solution is cooled, indicate composition of the solution

formed at the end of the process in order to obtain the greatest amount of a pure

salt.
Table 3-6: Solubility of system NaCl ~ KCl - H;,0 :
Composition of solutions
] T Points | (g NaCl or g KCl1 per 1000g H,O) Solid phase
NaCl Na;SO4
A 361 0 NaCl -
B 317 s NaCl
25°C E 298 ) 162 NaCl + KCl
‘- c 189 213 //Kcl
D 0o 361 ( KCl
A 395 | 0 [ V‘wm
E’ 275 353 NaCl + KCl
100°C :
B’ 215 - 392 KCl
c | 0. 563 ,' KCl

3-13. Draw the isotherm diagram of liquid-solid equilibrium for system MgSOs — K,SOs
— H,0 at 45°C. The solubility of the systém is showed in table 3-7. Suppose that
water in an aqueous solution including 8% MgSOs, 12% K,SOs, 80% H>O in

weight is evaporated at 45°C. Calculate the amount of water that will have to be-
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evaporated off in two cases: (1) until the solution begins to be saturated with

_respect to K,SOs, and (2) until the greatest amount of pure K,SO; is deposiled.

Table 3-7: Solubility of system MgSO, — K,SO, — HyO at 45°C .

Composition of solutions (% wt.) .
Points K,SOs MgSOs Soli'd phase
1 13.6 0  KaSO, “
P 12.6 16.0 K250, + K2S04.MgS0,.6H;0
2 102 . 200 K,SO4.MgS04s.6H,0
3 8.0 _ 25.0 ‘ Kzso4.Mgso4.6H20
4 5.0 30.4 K250:.MgS04.6H,0
E 4.4 R K2S0:MgS04.6H,0 + MgSO4.6H;0
Q ~ L8 3.6 |° MgSOs6H;0 +MgSO.TH;0.
5 0 32.1 . MgSO.7H,0

3-14. Suppose that a dilute aqueous solution contains 2kg K,SO4, 70kg MgSO, and )

- 300kg H,O. Estimate the processes of evaporation of water at 45°C until the
solution begips to be saturated with respect to both MgS04.6H,0 and
K>504.MgS04.6H,0.

A !

3-15. Using the phase diagrams in the problem 3-12, examine what solutions that have
initial component on the c}xrve A’E’ at 100°C will be separated with respect to both

KCI and NaCl when they are cooled.to equilibrium at?25°C.
»

3-16. Suggest a cyclic process o% separating KC1 and NaCl from solutions containing
75kg NaCl and 150kg KCl in1000kg H,O in order to obtain the greatest amount of
{  KCland NaCl in each cycle. | |
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" APPENDIX B

TEACHING SCHEDULE

o -

~ Part2(8:10-9:10)

 Week Part | (5;45 - 800)
,,l : Lecture :fof u’nitv 1 | l:’reparaition fo; £he study g
2 ] Lectufe‘ fdt; L;nit 2 MTutofial for unitfi * B
3 .Lecture far unit 3 ' Tuto‘rial for unit 2 *
4 : ;I.,ecture for unit 3 (cont.) Tutorial for unit 3 *
\ _ S :
5 | Le'ctu,rg for unit 3 (cont.) Tytorial f(')run‘it 3 (cont.) *
6 " Lecture for-unit 3 (cont:) | TUtdriéi \fof unit 3 (cont.) *
7 | Lecture for unit 4 L Tuto.riz;l fo; unit 3 (c‘o>nt.‘) *
87 _ - Lecture for unit 5 _ ’- 'futérial for unit 4
9 ."Lééture for unft‘5 (C()'i“i't.) | * Tutorial for unit"5 -
10 'l"’utoriéil' f_or' unit 5; (cont.)

* : The study was conducted in these classes.
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e APPENDIXC,

L LETTERTOSTUDENTS N

Dear students, -

PR
!

You will betakmg the course “Phase diagrams of. solid-l,i'q'uid eqU}litw/rlum for aqueous

, - solutions and inorganic salts” as a selective course in thrs semester. In the tutorials of the

course, I wrll offer you epportumtles to. dlSCUSS m small group and help each other to~ )
“solve the problems with the hope that your leammg wnll be more effective. | also hope .
these actnvntles wrll help you have experlence to work together and increase your self-

v -

confidence in learmng - ‘ »

Iam domg a study in teachmg and leammg methods The acftlvmes descrrbed above arg "

parts of my study. I am inviting you to pamcrpate in the study. The study will be
conducted in six weeks. I would lnke to observe (or vndeotape) your workmg, to get’ your

oplmons of this leammg approach

¢

Ty

Your participation in this studyis voluntary and you may withdraw from the study at any

time. [ wrll guarantée your anonymlty by usmg a pseudonym to identify your activities

and dlalogue in thc study
% - n ) . 2

If you have any concerns about the study, you may contact Dr. Robin Barron (604) 291-

3395, If you weuld lnke a copy of research report you may contact Dr, Allan Mackinnion

(604) 291-3432. '
Thank you very much for your contributions.
Sincerely,

Le Thi So Nhu
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APPENDIX D
+ SOME NECESSARY BEHAVIORS FOR LEARNING IN THE GROUPS

3

- Do not leave the gr'oup when the grdup is v;forking.

%

All'students in the group need to take tumS-pzinicipa(ing in the group learning.

-

-

Everyone needs to participate in the group discussions by asking others what they are

thinking. ﬁ '
All studenits‘in the group neéd to share ideas and materials. Members in the group

need to ask questions, listen carefully to what others say, discuss and correct each

other’s thinking.

All students may ask group-mates for help and assistance when seeking information.

When some group members do not understand, others should offer explanations.

a
x
3 “f

Group members should rephrase what other members have said in order to make

dertain that a message is understood or clarified.
When members in the group have different opinions, the group should explore

—

. : . - TN :
various points of view and seek the reasons for each direction before reaching

conclusions. All group‘members need criticize ideas in a respectful marner.
o

7

-
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.- APPENDIX E

“THE DISTRIBUTION OF THE STUDENTS IN SIX GROUPS '

Group A First day Added * Total
1 A male- 'B female | B fémale | Cmale | Dmale r
2 A male - ;JBifemale‘ C'female D mgle 4
3 A female | B female | C mﬂe D male A male 5 -
4 ‘A female | Bmale |D female | D male ~ éi
5 A femalza Bmale | C méle C female :C male 5
6 Amale | Bfemale | Cmale | Dmale 4

Overall total: 27 |

.,

f" N
* . Added after the first day
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~  APPENDIXF

» /_/f SURVEY QUESTIONNAIRE

/s
i

-

¥

“

. COURSE: PHASE DIAGRAMS OF SOLID-LIQUID EQUILIBRIUM FOR AQUEOUS SOLUTIONS

AND INORGANIC SALTS.
LEARNING ACTIVITIES: COOPERATIVE LEARNING IN TUTORIALS - .
RESPONDENT: " -FEMALE  -MALE ’

- - {

A PART A: Please circle the appropriate-number on the right which ‘corresppnd}to your

feeling about the statement on the left.
. - ]
1. Agree. - 2. Disagree 3. Undecified, or not sure
1

1. I usually tried to prepare the answers of the problems before

the group work periods. 1 2 .3

2. I felt comfortable when telling my confusion and discussing .

with group-mates. ' " 1 2 3

~ =

3. 1was willing to expléin things to help my friends be aware -

of the probl;r‘{\ : 12 3
' 4

4. Trarely asked group-mates to know if they really understood

the problems. . 1 2 3

5. Irarely asked others who did not participate in the group

work himself/herself. _ | 1 2 3



9.

10.

11.

12.

13.

14.

15.

16.

17.

I solved myself again the problems after the group work

periods to insure my uﬁ,,c_,lerstanding.
I felt isolated in my group.

I disliked to hear group-mates présent the answers that I

alréady' knew.

Fig

=

Group work encoufaged me to study every wgfk. -

f FaoT S

Questions of my friends made me think the /problems-more '

7

deeply.

Working in the group helped me understand the problems

better.

Discussion with friends helped me overcome my confusions.

Y

Group work periods were waste of time.

I prefer the answers of the teachers to discussion with

group-mates to find out the answers.

I like to continue to solve the problems in small group in the

rest of the course.

I like more opportunity to work in small groups in other

courses.

Studying in heterogeneous groups is ineffective.
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PART B: Please ‘mark appropriate answers for you:

r
[

3 r

18. I order to »prepare for group work periods, I usually: - : R
- - try to solve the problems myself. . |
- sketch the answers of problems.

- glance over the content of the questions.

- do nothing, .~
- others:
— ST ‘ - ) 9 E—
14
19. Istudied - under 1 hour a week for this course at home.
-1to3hours 4 °
, - more than three hours
w’\\ 20. I felt my group worked well when we had - 2 members
- 3 to 5 members
7 o
- others
PART C: Please answer the following questions:
21. Do you like this learning approach? - -Yes - No . - Undecided
Please bresent your reasons. : : (
2 -
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'+

~ 23. What do

22. Please tell the good points ahd:ihe drawbacks of the format of cooperative learning in

this course.

«

’

& B - A ’.N

ou suggest@g{imprc’)vin‘éif we continue to work as groups?

+

s T AN PR .
\’i ;‘
{/
&
.
. L

. J
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a
APPENDIX G

¥

OBSERVATION AND VIDEOTAPING SCHEDULE o

Dé{y_ '

Obsefvatioﬁ Videotaping

‘September 247 | . Groupt%

| Oé_;qber 2 | TT'G'rbu}T 2 Group 4 o

(;ctober 8 Group»6 Group 5

October i2 C;roup 3 Group 6

(?ctober 19 Group 1

Octobe’r 26 Groups /4 and 5
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[N

RESPONSES TO CLOSED-ENDED QUESTIONS

(Results were showed in terms of percentage of the responses)

APPENDIXH =~ - -\«

Total of students in the class: 27 (11 females. 16 males)
Total of returned responses can use: 23 (9 females 14 males)
~ PART A:  A:Agree DA: Disagree UN: Undecided, or not sure L

%) . A DA UN

I usually tried to prepare the answers of the problems before

the group work periods. ' 78 4

¥

I felt comfortable when telling-my confusion and digcus'sing

with group-mates. .91 0

I was. willing to explain things to help my friends be aware

-]

“of the problems. | o " 91 .0

<

s

¥

I rarely asked group-mates to know if they really understood

ther problems. . l 3 35

I rarely asked others who did not voluntarily participate in

"~ the group work. 9 43

-~

N

s

95

17

52

" 48



12.

13.

_ periods to insure my understanding. .
. EREPE R ¢ S e T mmmem SRS e

10.

11.

I solved myself again the pfOblems after the group work

I felt isolated in my group.

I did not like to hea“r. group-mates present the an&y/that I

already knew. - . .
Gr(\)up ‘work encourage& me to study every week.

QuestionS' of fny friends made me think the problems more |

deeply.

Work(\g in the group helped me ilnderstand the problems

better.

14.

15.

16.

“

' 17:\Studying in heterogeneous groups is ineffective.

Discussion with friends helped me overcome my confusions.

Ay

Group work periods were waste of time.

I prefer the answers of the teachiers to discussion with

group-mates to find out the answers.

Tlike to continue to solve the problems in small group in the

rest of the course.

I like more opportunity'to work in small groups in other

courses.

\\}\%'
\

96

61 13

0 91
4 8
70 13
91 0
9% 0
\

70 4
0o 8
22, 22
74 4
=

65 0
0 52

26 -

17

26

17

56

22

35

48



/PART B:
18. In order to prepare for group Work periods, I usually:
- -try to solve the problems myself - - 39% *)

- sketch the answers of problems 30%

- glance over the content of the questions ~ 22%

- do nothimg , 0%
) - others -, " 9%
19. Istudied ....... a week for this course at home.
- under 1 hour 0%
- 1 to 3 hours . 65%
- more than three hours 35% (**)
20. I felt my group worked well when we had - - 2 members
-3to 5 mem,bers ,
- others
" PARTC: | : A .
21. Do you like this learning approach? - Yes 82%
s . " -No 9%

- Undecided 9%

Note: (¥) 67% of the female ’ip the class — 21% of the male in the class.

o

. (**) 67% of the female in the class — 14% of the male in the class.
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