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Teaching methods in higher education in Vietnam are dominated by the lecmre 

method. The lecture method allows students to passively receive 

teachers; it pays little attention to the processes of constructing 

developing cognitive abilities of - students. In this study, the investigator attempted to 

create a learning environment to provide conditions for students to construct their ow: , + 

, 
knowledge A d  to develop thinking in drder to help students learn more effectively. The - 

i-' learningenvironment i s  cooperative learning, in which students worked together in small 

Goups to solve pr~blems in the tutorials of an Inorganic Chemistry course. The study , 

investigated students' behaviors when they were studying in this environment, students' 
w 

beliefs about cooperative learning and their attitudes toward this learning-teaching 

method. ff 

Twenty-seven students in Chemistry Department of the Natural Science 

University at Vietnam National urii;ersity in Ho Chi Minh City participated in the study 

during six tutoiial periods. Data were collected from obsefvations of studkhts' .behaviors 

in the tutorials and interviews designed to determine students' opinions about cooperative 
i 

learning. The data were analyzed and presented mainly in a descriptive style. 
C 

Findings of the study indizated that students believed that cooperative learning 

* 
. approaches were a valuable method for promoting their learning. Students believed that 

d 

their reasoning ability was developed and . a their understanding of the subject matter 

increased when' they were studying together in small groups. They liked coope~ative 

learning and exhibited positive behaviors when studying in a cooperative learning 

environment . 



DEDICATION 
i r 

s 

To the meniory of my Dad, my primary teacher, , 

who taught me to live honestly, 

be aware of the beauty of life &d knowledge, 

love others, 

and try to do something useful, no matter if small or important. 



ACKNOWLEDGMENTS 

* .  

I would like to express my sincere appreciation to Dr. Allan MacKinnon . 

fbr hisLassistance, understandiwmy study and the invaluable editing on my 

writing. My appreciation is extended to Dr. 
- -  - 

= ideas, comments and advice. 

I am also grateful to Ms. Sandra Sachs and to my professors at Simon 

Fraser University for their support and encouragement during my g;aduate studies 
I 

B 

' in Canada. 

I would like to acknowledge my teachers and friends at the Natural 

Science University - Ho Chi Minh city for their regards and encouragement for. 
' 

my study. Special acknowledgement goes to Dr. Hoang Dong Nam, who spent a 

lot of time and enthusiasm to collaborate and help me complete this study. I also 

wish to thank the students who eagerly participated in my study and gave me 
\ 

helpful feedback. r- \ 

To my family and my dear friends, I would like to express my gratitude 

from the bottom of my heart to all i f  you. Your love, your beliefs and your 

expectations helped me overcome the hardship of being far from home. , . 



. . 
Approval .:. .... :. .................. L.. ...... .:. ............................ .; ..... 11 

... ......................................................................... ...................................... Abstract '. ......... .: ,.., .111 

..................... Dedication ; ..... .; .............................................................................................. iv 

Acknowledgments ................................................................................ ................ ........ v 

......................... Table of contents ........................................................................ : ............. vi 
n 

L 

, . Chapter 1. INTRODUCTION ....................................................................... .................... , a  1 
,- P - 

............................................................................................................ The problem 1 

My concerns and purpose of the study ........ : .............. .: .......................................... :3 . 

Significance of the study .................................................................................... &. 
7 

Structure of the thesis .............................................. : ................................... , ........... 7 
d 

qhapter 2. LITERATURE REVIEW .................................................................................. 8 

Three types of student-student interaction in learning .................... ........................ 8 
,x- 

.............................................. Individualism ........ ......, ................. . t.. 10 

Coopcsative learning and its effects owtudents' learning .................................... 12 
1 .  

Effort to achieve .................................................................................. 14 
* Interpersonal relationships .................................................... .................. 14 

. . 
I- . * ,Psychological adjustdent ........................................................................... 15 

Factors affecting the results of cooperative leafning .......................... ? ................ 16 

.Theoretical framework of cooperative learning .................................................... 21 

Cognitive theories ...................................................... .:*. ....................... , ..... 2 1 

Cogmtive development theory .......... .......,.......... .......... Y ............... 2 1 
% ,  . 

......................................................... Cognitive elaboration theory 23 



. . . 
Chapter 3 . DESCRIPTION OF THE STUDY ................................................................ 31 

~ ~ Motivation theories ................................................................................... 23 
. 

. Extrinsic motivatipn ......................-.-.-~..L-.-........................... 24 

............................................. Intrinsic motivation - ....................... 24 

..................... Cooperative learning in teaching Chemistry in higherTeducation ...: 25 

Context of the study .............................. ; .......................................................... 3 1 
. * 

The course's structure and usual teaching-learning strategies ................... 32. 

............................................................................................... The students 34 

The teachers ............................................................................................... 35 

Overview of the study ........................................................................................... 35 - f ! ................... The preparations ............,... ................... i : ................... 6-"" * - - - -  36 ' 
'' > 

". 

..................... The cooperative learning sequence ...................................... 4 1 

..................................................................................... Data collection procedures 49 

...................................................................................... Data analysis procedures 52 

........................... Chapter 4 . FINDINGS : ..................................................................... 5 3 -  
=1 

? . Students'behaviors when they were studying in the cooperative learning 

environment ............................................. ................................................... 53 
&9 

Students' beliefs about cooperative learning .. :- ............................................... .; .... 57 

............... Students' attitudes toward cooperative learning : .................................... 62 

. ....................................... ...... Chapter 5 DISCUSSION -AND RECOMMENDATION 66 

.......................... ........................ .................... Discussion ........ .i . . .  .................. 66 

Limitations of the study and suggestions for further research .......................... 1 ... 70 

Recommendation for higher education in Vietnam .............................................. 
P 

f l  . 

............................................................................................................................ References 73 

Appendix A . Questions and problems for tutorials of the study ...................................... 76 

vii 



B - Teaching schedule .............................................. ...................... .... 8 6  
. . . . 

' - *~ 
- .  

C - Letter to students ................ ; ................... :.; ...................... .................... 87 - .  

Appendix 

Appendix 

Appendix 

Appen 9 x 

Appendix 

Appendix 

Appendix 

...................................... D - Some necessary behaviors for learning in groups 88 

d' 1 .  

E-:The distrib tion of the students in six groups .............. .: ............................. 89 

. . ............................................... ............................ F - survey questionnaire :. 1.. . .,. 90 

G - Observation and videotaping schedule ....................................................... 94 
* .  

H - Results of closed-ended questions ........ : ............................ ....................... 95 



CHAPTER 1 

I * INTRODUCTION 

The vroblem . , . ' 

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

students io acquire knowledge in order to understand the nature of the world.,In 

contemporiky perspectives on education, knowledge cannot automatically be transmitted ' 

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

' .- - 
$c the'learner based on exishn'ikn~wled~e and understanding. But most coursematerial in 

- science education has typically been "taught" by the lecture method (Cooper, 1995; Kolz 

I 

& Snyder, 1982). In the lecture method, students go to class, listen and take notes on the , 
,' 

lecture of the instructor. According to many educators (Kolz & Snyder, 4982), the 

"lecture method" is coFmon because it is thought to be the mod economical and 

convenient way to deliver information. The lecture has been considered to be an efficient 

method to present the fundamentals of science, to emphasizelhe key concepts and to 

model problem solving skiMs. However, the lecture method has many we;dknesses in 
r 

s 

, 
terms of the learning processes. This method often places students in the role of 

/ 

spectatorsh classes. It may be appropriate for some students, but others may feel bored 

because t h y  already know what the lectureris explaining, or the) cannot keep up with 

the lecturer's explanations. The lecture method allows students to passively receive L 

d 

information from teachers; it pays little attention to the 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 pri'nciples of the central government. The main task of higher 
. . 

e@cation was training manpowerto fulfill goals determined by the government. With 

limited financial resources, the system provided only minimal support for higher 

education institutions. Textbooks, teaching materials, and instruments for laboratories 
! 

3 

gradually become deficient and out of date, Isolated from professional science and 
- 

educational c o r ~ u n i t i e s  of the developed world., Vietnamese teachers mainly lectured in , 

class. 

G> 

The %pen door" policy of the Vietnamese government in 1987 has led to k i n y  

changes. There has been a shift from a central economy to a mixed economy . .  with - both 
* 

socialist and market sectors. This shift has required the national educaiion system to 

change also. Education and training must equip the Vietnamese citizenry w i h  

contemporaijl scientific and cultural knowledge and skills to meet the demands of the 
/' 

developing socidty. Higher education and training only acquaint students with 

modem science and technology but also develdp their logical reasoning, abstrast thought. 
B ,  

arid creqtive abilities. In other words,.students must be trained fo become independent 

thinkers instead of "technicians" (Ministry of Education and Training, 1995). 
t 

c, 
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 
/' 

graduates opportuhies to enroll in highe; education.'~he credit system has been + i 

4 

gradually applied in many universities to give some needed flexibility to the teaching and . a 
I 

learning processes. Students can choose their individual plan of studying suited to $eir ' 



- . 
- abilities. They have chances to transfer programs when necqssary, or to pursue more 

- 
C* . 

elective subjects helpful fm their future careers. Changes in thk curriculum havecome # .  

, k ** 
, * r * - --' 

very slowly. There is still a need to reorganize course content, especially in scied6 

4 

education, to update the trends in science knowledge toda 'y .wlar  .- to the general . 

situation of higher eaycation, teaching methods in sci nce education in higher education 

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

teachers (Tertiary education system lacks quality, 1998), our students are passite in 
I )  

?ii L _ - 
.learning, (heir learningrelies more on teachers than on themselves due-io the lack of . 

I 

textbooks and th? domination of the lecture method. The lecture method is an outdated 

. h 

approach, and needs to be modified. . -  I -  

. L .  
= I 

4 \( : L C  - ;2. . e0 P 
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X I  : i C 

/ . '7 
t - My concerns -and pumose of the study 

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

depa&ent, I have seen many students working hard with course materials. But their 

final exams reveal that.some students can not express their answers clearly add logically, 

although the results might be right. Others h e  misled by minor mistakes. They seem'to , * .  
A 

work hard, but do not acquire the necessary knowledge, I am very keen to facilitate 

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

and to help them develop their abilities in reasoning and logical thinking. I agree with 

Ruggiero's statement (cited in Johnson & John~on,~ 1994): "The only significant change 

that is required is a change in teaching methodology" (p. 58). Even though we require 

students to have abilities of reasoning, logical thinking, and working independkntly, we 

still mainly lecture to them. As mentioned earlier, when we lecture, we do not provide " 

b 

sufficient conditions for students to construct their own knowledge, to develop their 

d 

3 



U ,  

+ < -  

thinking. So.weteather5 havk to c%ge our methods-because ". . . teaching of higher . 
C - * > - -  

level re&ming and critical I thinking . does not depend on what js taught, but rather than- , - 

. . 

how it is taught" (Ruggiero, cited in Johnson & Johnson, 1994, p. 57). 
I 

F- - 
C 

Qsl 
.Y ' ! . 

Another question is, "what method will be effective for our students?" Some 

educators (Dressel & MA&, 1982;  erro on,' 1996) ~ i e v d  that learning is dependent 
- - 2 

4 

upon many factors, such as the teachers; the nature.of the materials, and the 
v. 

charadteristics qf lprners'. 'learners have very individual learning characte~istics so that 

no.struc&re can be equall; useful to all. Teachers can facilitate learning - ofscttdents with 

P varied background and characteristics by placiog them in an environment in which they 

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

learning. - '  

Cooperative learning, as an ctional technique, is not new in education. It has 

been identified in different fmall group learning, team iearning, learning 

together, andso on. Generally, in cooperative learning, students are placed in small 
b 

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

.(1997) said, "Cooperative learning activities can create an environment in whieh students 
D t  

actively engage in the material by sharing insights, ideas, and presentation, giving 
' - I  

feedback, anci teaching each other" (p. 8 19). Research in teaching methods in the last 20 

years indicates that cooperative learning is a fruitful instructional strategy to promote 

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

Most cooperativg learning strategies require students t6 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 &an when they study alone. They used elaborative and 



for aqueous solu'tions and inorganic salts." My assumption was that students would learn - 
about solving chemical probl;ms when analyzing, interpreting or seeking information ib 

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

toward cooperative learning when they participated in this learning approach. 

~l though 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 

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

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

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

things to otHers, bbt rarely share ideas or discuss together to find the solutions to 
-- - 

problems. When I enrolled in graduate courses in SFU, rhad opportunitiesto discliss 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 lesson. The group discussion allowed - me 

to see the subject inatter in different ways. I learned many things from my friends' 

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

different; we were sometimes similar in our thinking and opinions. - 

Encour~ged by the idea that cooperative learning approaches would be exciting to 
- - 

my students, and facilitate their Iearning, I decided to try this strategy in the tutorials of 

an Inorganic Chemistry course, in the topic "Phase diagrams of solid-liquid equilibrium 

- b y n  various definitions of attitude with very little overlap (Oskarnp, 1991). In this study, 
%k 

attitude is considered as people's affective response- feelings and emotions - toward c 

* - ,  

given objects.- 



iJ  C 

A study of students' attitude toward coopdrative learningapproaches is necessary 
- 

- A  

because the affective domain has importantLinfluences in the learning and achievement of 
I 

students. Researchers in cooperative learning (see Slavin, 1995) found that students who 

preferred cooperative learning learned more in cooperative environments than those who 
F ..,- 

' Favored competitfon. 

, Attitude of people toward anobj$ct is orientedfby people's cognitive beliefs about 
, - .  

the object, and attitude guides individual's actions toward the object (Oskqp,  1991). 

Cognitive beliefs are "statements indicating a person's subjective probability that an 

object has a particular characteristic" (Oskarnp, 1991, p. 11). In other words, cognitive 
- -. - - - 

beliefs of people are their thoughts, or ideas about objects and events. Sometimes, the 

combination of attitude and beliefs is called opinions. Attitude cag be inferred from ' 

-- 

people's behaviors toward the object and their beliefs about the object (0skamp,,1991). 

In this study, students' beliefs about cooperative 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. 



Significance of the study 

- b 

Because most of thk science teachers in highereducation in Vietnam have not 

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 
P * 

should bring insights about this teach'ing-learning approach in the Vietnamese context:. 

The findings of this study may persuade our teachers to use cooperative learning methods 
-- 

or to seek other appropriate methods in order to alter the-domination of the lecture 

method in higher education in Vietnam and to improve teaching-learning processes. * 

Structure of the thesis 

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

indicated the purposes of the study and discussed the justification for the study. Chapter- 

Two reviews the literature related to cooperative learning methods. The nature, 

effectiveness, and trends 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. - 



. . 
LITERATURE REVIEW 

This chapter provides an'overview af cooperative learning. But before reviewing - 

- .  

A the characteristics, effects 'and trends of cooperative learning, it is helpful to see it in , ~ 

1 

a relation to other learning approaches in schools: cqmpetitive, individualistic and 
' 3  

i 

- cooperative learning. I - 

%h 

Three tvues of student-student interaction in learning 
- A  

Learning is complex. A great deal of learning takes place in schools by reading 

bo$ks, solving problems, discussing with teachers and rs, modeling, and so on. 

Herron (1996)'suggests that several factors influence learning processes, such as the 

nature of learning materials, of learning activities, the characteristic of evaluation, the 

characteristics of the learners and the teachers. .\ 

Characteristics of learning materials include the qualities of text, the level of 

abstraction, and the number of new ideas presented in each lesson. The naturqof learning 
h 

' f '  

activities refers to such things as whether students wojk Lndiyidually or i n  grou'& and. 
I 

t o  

whether course.content is presented by lecture, direct experien~e, or through reading. The 

nature of evaluation refers to learning goals and criteria for success. Characteristics of the 

learners relate to their prior knowledge, social maturity, their interest and motivation 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 



designers, must be aware of the surrounding factors and "engineer" classro~ms to . . 

facilitaie students' learning. a 

Students usually engage in learning with different levels and types of motivation * 

(~er rdn ,  1996; Ormrod, 1999). Some students clearly want to learn whii is being 

presented in c l a k  Some are more interested in pleasing'their parents and teachers, 

getting good grades and awards, or being better than peers. others study without - 

considerat@n of possible rewards or how their performance compares to others. They are 

curious about task involvement, increasing knowledge a n p e e p  understanding. Therefore 

students' le'arning activities are different, and interactions amlang students in learning are 

% 
varied. Teachers can set learning activities to orient student-student interaction in three 

different ways: competition, individualization, and cooperation (Johnson & Johnson, 

1994; Johnson, Johnson-& Smith, 1991). .' 

P 
When students are in an environment in which they compete foi a limited number 

" ofhigh grades or achieve a special goal, they work against each other (Johnson & 

Johnson, 1994; Johnson et al., 1991). They engage in a win-lose struggle to see who is- 

best: my winning means you lose. Such is the nature df a-competitive environment. There 
. 

is a negative interdependence among students' learning and goalachievement because 

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

their goals. 

i. 
i 

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

b 
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 

learning. Crockenberg, Bryant and Wilce (cited in Johnson & Johson, 1994) noted that, 
d 

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 

interesting, and perceive themselves negatively. C~mpetition tends to increase anxiety; 
(" 

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

Individualism 

Another type of learning environment in which students work on their own with 

V 

little or no interaction with classmates is individualistic learning. This situation is . 
achieved when a framework of individualized incentives is developed. Ln individualistic 

learning, students are asked to work individually to accomplish their own learning gdals 

unrelated to those of other students (Johnson & Johnson, 1994; Johnson etal., 1991). 

t '  Individual goals are assigned, and each student strives to achieve the preset criterion of , 
I 

I . . excellence. * .  

Individualistic learning can be structured for many lessons. But Johnson and , 

- ,  

Johnson (1994) have been concerned that individualistic learning rarely facilitates 
1 .  

students' learning and increases students' achievement. When students are set in an 

individualistic environment, they have to prceive the worth of learning. "The more 
. . I  

important and relevant students perceive the learning goal to be, the more motivated they 
x 

will be to learn" (Johnson & Johnson, 1994 , p. 145):~eachers have to spend a great deal 

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

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



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

required. 

Cooperation 

L 

In contrast to the two learning environments described above, there are situation$ 

in which intentional interactions among students are encouraged. There are environments 

that emphasize cooperative learning. In such situations, the stbdents work together in 

small groups with help, assistance and encouragement from each other to reach the 

sh i ed  goals. Thus, every student has equal opportunities for success in a common - 

- -  

criterion. Compared with competitive rind individualistic situations, cooperative learning . 
is perceived as the most powerful of the three ways to structure learning conditions: . 

I 

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 learning and ,assisting one another. (Tobin, , 

Tippins & Gallard, 1994, p. 79) D 8 

Cooperative learning promotes students' learning and leads to higher p'erformance, 1 

(Johnson & Johnson, 1994). However, sometimes students can sit in groups without 
5 

interacting, or they can interact in negative ways,(Herron, 1996), Such problems can 
t 

make others think that cooperative learnihg is an exploitation of high abilit) students 

rather than 'kooperation" (~obinson,: 1990). Teachers must be trained to manage 

cooperative learning activities. So that cooperative, competitive, and individualistic 

learning are not in competition with each other. They can be used appropriately and 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 



material is simple and needed.for use in the near future, individual learning can be ' + 

K- 

constructive. Competition is appropriate to use when speed on a very simplebtask is 
8 

required. ~therwise, students can be assigned to groups to learn cooperatively, compete . 

1 
for f y  and enjoyment, and work independently on their oiun. ' 

. 
Coowrative learninn - and its effects-on students' learning 

These three type interaction have occurred in schools for 

hundreds of years. emphasized the role of individualism or 

competition. But students have also learned together. The heart of cooperation in learning 

is captured in an old Roman statement "Qui Docet Diset" (when you teach, you learn 

twice). Johann Amos Comenius (cited in Johnson & Johnson, 1994), a philosopher in the 

17th century, believed that "students would benefit both by teaching and by being taught 

by other students" (p. 46). In the late 1700s, Joseph Lancaster and Andrew Bell made 

extensive use of cooperative learning in' England, and this idea was brought to ~merica- 
4 -* 

a 9 

1 

when they 'opened a school iri New York in 1806. One of the earliest successful ' 

4 

supporterLs of learning in America was colonel Francis Parker-in the 19th 

Century. Parker brought an.atmosphere that was truly cooperative and democratic into 

< the public school. There were more than 30,000 visitors a year to examine his use of 

cooperative learning procedures when he taught at Quincy, Massachusetts in 1875- 1880. 

This method spread in American education at the turn of the century. Studies in 

cooperative learning began. At that time, research in psychology (see Johnson & 

Johnson, 1994) indicated that "groups were dynamic wholes in which the 
P 

interdependence among - .  members could vary" (p. 39). However, at the beginning of the ' 

20th century, studies shifted to the factors associated with competitive conditions. 
, < 



- , i 

Interpersonal competition and individualistic learning had begun to be emphasized in the 
, a  

public schools from the late 1930s. studies moved tocomparisons of the~effectiveness 

between cooperation 'and competition. 

1. - - From the middle of 1960s. modern educators have paid attention to cooperative 

learning (Johnson & Johnson, 1994'; Slavin, 1995). Theoretical models concerning 

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

has been conducted in elementary and secondary 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 % 

J 

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

proliferated in the past 20 years. 

Cooperative learning bas changed a great deal from the beginning (Johnson & 
' P  . 

John's&, 1994). Nowadays, many different mode1;of cooperative learning &e available ' 

for teaching all over the world. etailed descriptions o'f buch models can be seen in 

"Cooperative learning: theory, research, and practice." by Robert Slavin (1995). Millis 

and Cottell (1998) said that an exact definition of cooperative learning is impossible , 
\ 

4 s 

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

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

complete joint goals. - . 

I 

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

. interdependeve among gioup.members (Johnson & Johnson, 1994; ~bhnson et al., 

1991). ~ e r & e r s  in the group are expected to be responsible not only for their own ' 



learning but also for the learning of others. Thus, cooperative learning emphasizes joint 

performance. In addition, cooperative learning highlights the application of the 

communication skills needed for teamwork. t 
6 -  

i e 
I .  

Johnsbn and Johnson (1994) reviewed thousands of studies on cooperative 

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 

i 
. 

Students in cooperative situations not only presented more persistencezin . 

continuing to learn in the subject area, but also more frequently used higher levels of 

reasoning and critica~thinkin~ to generate new ideas and solutions than in competitive 

v d  individualistic situations. They also produced-higher comprehensivebachievements, 
2 \ i 
_L 

and presented more positive attitudes toward the subject area Elng  studied. 

Interpersonal relationships 

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 undeistand how ' a 

a situation appears to another person and how that person reacts cognitively and 

emotionally tb the situation. In other words, a person with social perspective taking can 

undersiand the viewpoints of others. So students experienced with cooperative learning 
r '  

usually have better rela onships with classmates.' 
$ 

> 



Psychological adiustment 

The most important psychological outcome oEqoperativL learning methods is - 
i - 

their effect on students' self-esteemrftfthcmgh it lwd+w&~ ;- edve-learning 

experience, typically in one class for a few weeks or months, would fundamentally 

change. &dents' self-esteem (Slavin, 1995). two components of students' self-esteem in 
, 

cooperative learning were reported: ( I )  students believed that they were liked by peers 

and that others saw them in a poiitive way, h d  (2) students felt self-confident about their 

knowledge and they did well in academic tasks. Otherwise, cooperative learning - 

posjtively affected other psychological characteristics of students, such as emotional 
6 

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

0 

However, not all studies have determined that cooperative learning approaches 

resulted in higher academic achievemeht than other forins of instruction. Johnson and 

Johnson (1 994) claimed that i p a s  not easy to co 

learning methods to others because many studies of cooperative learning were mixed 
/ 

with other kinds of instruction. Slavin (1995) carefully reviewed 99 experimental 

\'. 
research of cooperative learning in different models in elementary and secondary schools. \ 

i 

Designs of the reviewed studies had to meet four criteria: (1) the experimental and 

control groups showed equivalence in initial academic achievement, (2) the treatment 

time was at least four weeks, (3) the experiment and control groups studied the same 

materials, and (4) the achievement test assessed the objectives taught in both experiment - 
and control gr6ups. The results noted that only 64% of the studies found cooperative . 

learning instruction had positive effects on students' achievement, while 3 1% found no 

difference and 5% found significant differences in favor of control group. Therefore, 



educators have not only considered tile effects of cooperative learning on students' 
*. 

I 

achievement but' also have investigated the conditions in which it has led to positive 

rdsults. The faciors that contribute to the effectiveness.of coopemtive learning will be 
\ 

discussed in the following section. 

Factors affecting the results of cooperative learning 

In the reviewed research of Slavin (1995) just mentioned above, the author 

compared student achievement of cooperative learning with group goals based on 

individual &countability, with group goals only. with individual accountability only, and * 

without group goals or individual accountability. In methods with group goals based on 
4 

11 dividual accountability, all members inthe groups received group scores or group X 
I rewards based on individual efforts. Group scores were the average of individual scores 

of the group members when group members 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 individual grades 

or feedback, there was no consequence for doing welbs  a In the methods lacking 
< .  
individual accountability, all group members received the same grade on a single project - 

or worksheet for the group. The results revealed that cooperative leaping with group 
C 

goals based on individual accountability had the greatest ffectiveness on students' 
I 7 

achievement. 

Slavin (1995) indicated that students could be taught strategies and 

cornrnunicat&m skills for cooperative learning that led to higher achievement without the 



I 
h 

need for group rewards. He also claimed that a combination of group rewards and 1 - 

teaching cooperative learning strategies led to better outcomes than group reward5 or 
F -. 

teaching strategies alone. - 1, 
i 

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

) 

.- 

Johnson'et al., 1991) interviewed thousand; of students and teachers in a wide variety of 

cooperative learning environments,to discover how cooperative learning gorked best. 

" b 
The results were stated in terms of five basic elements of cooperative learning! . t 

'.p, > = 

0 

( I )  Positive interdependence between group members: , 
' / ,< + 

With Johnson and coworkers, positive interdependence between group members 

is &'the heart of cooperative learning" (Johnson & Johnson. 1994lCp. 23). Positive 

interdependence has been 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" (Johnson & Johnson, TW4, p. 22). ft requires all members in the 

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

/ 

Positive interdependence can be structured by setting conlmbn 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 
8 

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

work realistically in cooperative learning situations, Individual accountability exists when 
\ 



students have respox&ibility for their performance. This requires students learn together 

. A d  demonstrate their learning independently. 

(3) Face-to-face promotive interaction: 

k Promoting face-to-face interaction among group members is essential in using 

cooperative-learning (Johnson & ~ o h n s o n , - m ) .  "Promotion interaction exists when 

individuals encourage and facilitate each other's efforts to complete tasks in order to 

reach the group's goals" (p. 89). Members in the group can facilitate other's learning by 

explaining how to solve problems, discussing the nature of concepts being learned, 

\ teaching one's knowledge to group-mates or eonnecting present knowledgeylth the past. 
I 

Johnson and Johnson (1994) said that monitoring groups and celebrating promotive 

interaction of the group's members was a way to promote face-to-face promotive 

J 
. , interaction. 

(4 )  Interpersonal skills: 

Because people are not born naturally knowing how to interact effectively with 

others and interpersonal skills do not magically appear when necessary, students must be 

taught skills required for quality interaction: They must learn - to know and trust each 

other, to communicate accurately and unambiguously, to accept and support each other 

and to resolve conflicts. Johnson and Johnson (1994) noted that, "The more socially 

skillful students are, the higher the achievement that can be expected within cooperative 

learning groups" 90). 



(5) Group processing: . 

Group processing exists when group members'discuss how well they are 

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

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

feedback and intervene when necessary to help groups work effectively. 

9 
It is easy to recognize that the factors stated by Slavin and by Johnson and 

PP 

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

building positive interdependence and individual accountability and monitoring the P 

processes of applying cooperative learning skills are important foigetting positive results 

in students' learning. 

-? 

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

that might relate to students',achievement in cooperative learning methods. A concern is . 
whether homAgeneous or heterogeneous groups in terms of students' academic ability 

increase their performance. Moody and Gifford (cited in Slavin, 1995) found thai there 

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

observations of student;' learning in groups, many teachers and researchers (e.g, Johnson 
\ 

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

$. (1991) identified that: 
* 

More elaborative thinking, more frequent giving and receiving of exptanations, 
and greater perspective taking in discussing material seems to occur in v 

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 knowledge, no student knew how to solve the problems in the tasks. 

Consequently, they were unable to work together to solve the problems. Johnson and 

Johnson (1994) noticed that a force might hinder groups' performance was the 

insufficient heterogeneity in the' groups: "the more homogeneous the group members, the 
B 

less each members adds to the  group's resources" (p. 78). In contrast, sode teachers (see 

Ormrod, 1999) said that a problem in heterogeneous groups was high ability students 

were apt to domjnate group, while low ability students might be reluctant to ask for help, 

or they might let other group members do' most of tasks. Robinson r1990) considered that 

"talented students" would have no time "to learn anything new to them" when they spent , 

"the majority of their school day" to study in cooperative learning groups (p. 19). In order 
. , 

to reduce these disadvantages of heterogeneous groups, many researchers ( e g ,  Johnson 

& Johnson, 1994; Slavin, 1995) suggested students had to be taught necessary skills for 

teamwork; group goals based on individual accountabiliQ were means to woid the 
- . . t 

domination or "hitch-hiker" phenomenon in the groups. bthewise, teachers must 

monitor and intervene in group learning when necessary. The problems considered by 
' - " ,  

Ormrod and Robinson seem to be soluble. Now many teachers and researchers (e.g., 
b 

Cooper, 1995; Herron, 1996; Johnson et al., 1991; Slavin, 1995) agree that groups should 

be heterogeneous in terms of students' abilities. Tingle and Good (1990) and Slavin 
Y 

(1995) suggested that students' academic perfomance was a good criterion for assigning 

students in heterogeneous groups. 

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

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



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. 

Theoretica1,framework of cooperative learning 
1 

There are many theoretical perspectives related to coopeqalive learning. &vin 

(1995) suggests that th&e theories can be classified into two major categories: cognitive - 

theories and motivation theories. 
- - - - - - - - - -- - L 

Cognitive theories I 

Several cognitive theories have been proposed to explain cooperative learning. 

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

I .  Co~rlitive development theory: 

Both Vygotsky's theory and ~iaget 's  theory provide justifications for cooperative 

learning. According to Vygotsky' s theory of cognitive development (Vygotsky, 

193411978), the . processes of cognitive development can operate only when a person 

interacts 'with others in his environment. A person's cognitive development is most 
I 

promoted and enhanced when helshe works in tasks within hislher "zone of proxi& = 

development" ;hrough interacti~n with more capable individuals. Vygotsky defines the 

zone of proximal development as "the distance between the actual development level as 
- - -  -* 

determined by independent problem solving and the level of potential development as 

determined through problem solving under adult guidance or in collaboration with more 

capable peers" (p. 86). 



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

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 
4 

process of controlling the task elements that initially are beyond the learner's capacity, so 

that the learner can concentrate on and complete those elements within his or her 
-- - - - 

~ k e i a t e  capacit7'(~redler, 1992, p. 288). Therefore when students study 

d cooperative1.y ln heterogeneou 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 Orrnrod, 1999), 

peoplesometimes can explain new information in terms of their existing knowledge. But 

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

Such inexplicable events create "disequilibrium." Only through reorganizing or replacing 

their knowledge can disequilibrium be resolved, and people become able to understand 

and explain the new events. The process of moving from equilibrium to disequilibrium 

and to new equilibrium is known as equilibration, which promotes cognitive 

development. For Piaget (cited in Gredler, 1992; Ormrod, 1999), interactions with 

physical and social environments are factors influencing humans' cognitive development. 

People discover their perspective of the world through both conversations andynflicts 

over the issues they are discuving. * - 
b 



1r1 cooperative learning when students discuss subject maeer together, cognitive 

conflicts sometimes arise, inadequate reasoning is exposed, students move in 

equilibration processes, andbigher quality of understandings emerge (Slavin, 1995). On 

these educators +d e Slavin, 1995) have called for an increased use of . 
' ,  cooperative activities in schdols. 

'5 

2. Cognitive elaboration theory: 

Research in cognitive psychology (see Slavin, 1995) has found that if information 

is to be retained in memory and related to existing knowledge, learners must engage in 

some son of active cognitive construction or elaboration of materials. Many researchers 

(see Herron, 1996; Orrnrod, 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 elaboration of the subject matter. They also co-construct their 

ideas and use metacognitive strategies more frequently than when they study alone. 

activities make studentslearn more effectively. Slavin (1995) also claimed that students 
% 

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 another. 
, 

Motivation is an internal state that arouses us to action, pushes us in particular directions, 

.and keeps us engaged in certain activities (Orrnrod, 1999; Pitltrich & Schunk, 1996). The 

motivational systems promoting learning within cooperative environments include 

extrinsic motivation and intrinsic motivation. 



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

individual and the task being performed (Orrnrod, '1999; Pintrich & Schunk, 1996). when 

motivated extrinsically, individuals work on iasks because they believe that the 
,% f - 

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

According to Slavin ( 1993, motivation perspectives of qooperative learning 

basically focus on group goals and group rewards. This is extrinsic motivation. Group 

?a ' 

goals and group rewards are the primary forces to build positive interdependence among 

group members, in which the only way for the group members to attain their own 

personal goals is the success of the group. Therefore, to meet their personal goals, the 

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

learning. - 

' . 2. htriizsic motivation: 

Lntrinsic motivation exists when the source of motivation lies within the 
, , 
x - 

individual and task; the individual engages in activity for its own sake (Orrnrod, 1999; 

Pintrich & Schunk; 1996). People who are motivated intqinsically work on tasks because 

ksF? 
they find the task enjoyable and worthwhde. 

d 

Johnson and co-workers (Johqson & Johnson, 1994; Johrlson et al., 199 1) note 

another form of motivational system prompting 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 - 



to take on tasks with greater social support, such as assistance, encouragement and . 

caring. Such components have effectivm~ofi~+udeats '  learning. Students' 

understandings of subject matter increase, they feel more confident about their 

knowledge. They develop more positive attitudehward learning and perceive their 

learning as interesting, which increases their intrinsic motivation to learn. These factors 

affect each other and promote learning. - 

With a strong foundation of theory search, many researcher. in cooperative 
\ 
\ &karning have gained gfeat cooperative classes. For teachers 

- tu 

to try cooperative learfing 'strategies, &any w$hy guides can be . -- 
-- - 

i 

found in ;he literature, such as, "Active l e h i n g  cooperation in the college clas&oom" 

(~ohnion et al., 1991), or "learning together and alone" (Johnson & ~ohnson, 1994). 

These publications discuss the factors that can hinder group achievement, the interaction 
b .  

- 
- -  - - -  

skills that must be taught to students, and the ways to reduce problem behaviors. In the 

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

1 -- - 

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 sacrifiqe because the class could riot cover the syllabus fully other 

than by formal lecture. But now the concept of "full syllabus coverage" seems to be 

outdated. The emphasis in higher education is now on the formation of reasoning and ' 



logical thinking, rather t h d  any specific content. ~ n o t h &  argument is that teachers and 

students alike are not environments that are not teacher-centered. 

In practice, however, most students andteachers quickly recognize the advantages of - 
cooperative learning approaches &come satisfied in cooperative learning 

b 

environments (Tribe, 1994). But a certain problem in higher education is that lecturing 
/. 

r enough training for their role and skills to set up cooperative 

/ learning activitks: 
/ 

/ 

There are many factors supporting the use of cooperative learning in higher , 
k 

1 
,L- ,. education (Millis & Cottell, 1998; Tribe, 1994). The new paradigm in teachingscience in 

higher education today emphasizes that students must "construct" their knowledge for 

themselves: 
"n 

& 

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) 

- - 

Therc is much support for the idea that small group learning assists students to 

discover and build up their knowledge themselves (Michaelsen, 1994; Slavin, 1995). 

Cooperative learning also provides a sound basis for developing mutual respect, 

interpersonal communication, conflict resolution and group decision making skills 

required for success in students' future careers and lives (Michaelsen, 1994; Millis & 

Cottell, 1998). 

Gradually, cooperativelearninghuained 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 



the 1990s. In 1994, Michaelsen reviewed the use of cooperative learning in higher , " 

education and said that it was "still much more of a novelty than a common pactice"7p. 

1 139). The most popular uses of coope ative learning are: (1) forming temporary groups in 'i 
which students are asked to talk about a specific jssue as a precursor to a class discussibn 

and (2) assigning a group project with little or no class time devoted to group work. The 

problem of temporary greups is the limited degree of commitment due to the novelty of 

the group. When students spend time working out side of class, they encounter serious 

problems related to scheduling difficulties and workload. 

Many techniques for cooperative learning have been utilized in teaching 

chemistry in higher education. Smith, Hinckley and Volk (1991) conducted an 
% , 

experimental study to test the effectiveness of a cooperative learning technique termed 
\ 

"Jigsaw" in a laboratory course. This technique involves a "division of tasks so that each 

student in a group is assigned a particular part of a lesson or unit and acts as a resource, 

helping the other members of the group learn that Section of the material" (p. 413). The 
0 

reklts established that students in the experimental group engaged in cooperative 

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

-Basili and Sanford (1991) used cdoperative learning in problem solving focused 

on concepts in che~is t ry .  They found that students who engage 
, 

cooperative learning had a lower proportion of misconceptions 

"z control group. Deeply examining students' verbal behaviors when th y 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. 
s: 



Dinan and Frydrychowsky (1995) applied team learning Cjoining cooperative 

learning, testing, and feedback) to cover course content in an organic chemistry course. . 

-- 

The auihors found that students who studied in team learning environment had 

significantly .higher mean scores in the final exam than students who had been taught by 

the letture method in three prior years. They noticed that in the team learning method, ' I  

course content was covered much more than in lecture method. Students in the study 

reported that team learning was an 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. . < 
'1 

Wright (1996) used a series of cooperative activities outside class to move 

students out of passive learning: For example, cooperative take-home-exams perhit 

students to discuss problems together but their answers must be their own, or students 
> 

work together in small groups over a long-term to accomplish open-ended laboratory 

projects. The 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 traditional 

learning methods. ' 

4 

In contrast with Wright (1996), Towns and Grant (1997) devoted time for small 

group discussions and presentations in a graduate physical chemistry course. They found 

that cooperdive learning moved students from rote learning strategies towards more 
8 

meaningful learning strategies involving active learning and integrated thinking. Students 

in the stud re oned that they spent more time studying and studied more frequently, and 4 



/' 
[hat they had opportunities to develop their communication skills and'bu&iPbetter 

// relationships wit'h peers through cooperative learning. 
/ 

i 
1 

/ 

i I 

Generally, the effectiveness of cooperative learning ih higher education in 
/i 

chemistry was found to be similar to applications -- of cooperative learning techniques in 

elementary and secondary schools. However, cooperative learning in higher education 
c 

has appeared diffe~ently from the strategies used in elementary and secondary schools. 
/' 

While group scores or group rekards based on individual performakes were emphasized 
\ 

in cooperative learning in e lementv  and secondary schools, group work in higher 
--.-I 

education required more individual accountability. In the five reports concerning 
A ~ 

- chemistry education cited above, w i g h t  (1996) used group projects in which each group 

handed in a single report and was scored as a group; Smith et al. (1991) used the average 

scoredof the group members to build interdependence among members in the group. The . 

others either did not give a grade for group 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 behav io~  to 
/' 4 

-- 

s' 
- 

stimulate students learning and mutual help among,group members. 

- 

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

There are many reasons for the differences. Some teachers in higher educatioo 

(see Millis & Cottell, 1998) argued that the purpose of grading was to indicate students' 

mastery of a given subject. When grades 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 environments. It 

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



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

- 2  

The question of how to evaluate students in cooperative leartiing environments 
I , .  

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

debate centers on the question of whether students are intrinsically or extrinsically 

motivated" (p. 12). Teachers have supported the role of intrinsic motivation: "Many of 

extrinsic motivators, not unexpectedly, are grade-related" (Millis & Cottell, 1998, p. 

190). Forsyth and McMillan (cited in Millis & Cottell. 1998) suggested that students' 
I*./----- 

motivation could be affected by classroom structure that capitalized on intrinsic - - 
" 

motivation and avoided extrinsic motivators. Kohn (cited in Millis & Cottell, 1998) . 

argued that rewarding students by putting a price tag on their efforts didermined the 

altruistic desire to help them. 
w 

i 

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

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

\\ higher education. The next cKapter will describe what happened to the Vietnamese 
\ 

students in an undergraduate class where cooperative learning approaches were , 

investigated. 



CHAPTER 3 . 

The initial part of this chapter describes the context 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 discussed, ;ogether with,the methods of data 

collection and analysis. 

- 
Context of the study 

/-- 
~ h e  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 , 
', 
1 

Vietnam National Univeriity - Ho Chi Minh City. 

.+ 

The credit system has adopted in the Natural Science University ina199&. At that 
B 

time, the school was named theScomprehensive 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 
-----+/ 4 

ease with the other universities in the ~ie tnam National-University - Ho Chi Minh City. 

After passing the "entrance exam.," students enrol'l in the first stage of general studies. 

The first phase consists of basic and elective courses required for the subject students, 
- .  - 

choose in the next stage. Students have to pegom satisfactorily in at least 90 credits in - 
r 
\--- 

three or four semesters to take the Certificate of General Program in order to transfer to 
0 

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



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,sp&cialties: Inorganic Chemistry, 

Analytical Chemilry, Physical Chemistry ar~d Organic ~he&stry. Chemistry courses in 
1 - 

the sJldol have been taught-in two main styles: lecture for theories and problem solving, 

and.practice in thq laboratory. The I& and theories were usually introduced in separate 

courses. Few courses had a textbook or syllabus. 
. 1 

" .  
  he academic year at the Natural Science University is divided into two 

6 ~ 

semesters: Semester I, from September to January, and semester 11, from February to *- 

June. Students register courses at the beginning of each seyester, but their attendance in 
P ' * 

lectures is not strictly required: ~ i d t e &  exams &e rarely used and accounted for in . 

' lecture cburses, arid final exams are considered to be the formal rneisurement of students' 
- 

, . 
' . achkvement. 

The course's structure and usual teaching-learning strategies 
. 

I I 

.a 

The topic "Phase diagrams of solid-liquid equilibrium for aqueous solutions and 
/- 

inorganic salts". has been taught as &-I advanced . . and elective course for senior chemistry 

students in the Inorganic Chernistny spekialty of the undergraduate program: T h s  is a 
, . 

special topic following the course "Phase diagramsl;' 



- 

Y \ 

I 

v 1 

The aim of the course "Phase diagrams of so1id;liquid equilibrium for aqueous - 

solutions-and inorganic salts" was to provide opponwity for students €0 use phase A - 

diagrams and the phase rule to explore the processes of dissolution and crystallization of 

inorganic salts in aqueous solutions. The course consisted of five units as follows: 

Unit I :  Basic temls and concepls. Phase rule in solid-liquid equilibrium. 

r 

Unit 2: TWO-component systems: water and a salt. 

.6 * d 

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

4 

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

common ion. 

Unit 5: Reciprocal four-componqnt systems: water and a reciprocal salt pair. 
I .# 

4 

In the first unit, students reviewed the basic terms and concepts of phase 

diagrams. This review emphasized the isobaric prGperty of solid-liquid equilibrium in the 

processes of dissolution and crystallization of salts in aqueous solutions. In subsequent 

a 
units, students were gradually acquainted with different systems: binary systems with a 

Z 

simple eute2ic point, with congruentar incongruent melting hydrate compounds; ternary 

and quaternary systems with simple salts only, with hydrous and anhydrous double salts 

being congruent1 y soluble or incongruently soluble. Eutectic and peritectic processes 

were distinguished. The temperature-concentration diagrams for binary systems. the 

- isotherm diagrams of concentrations for ternary systems and the isotherm ortho onal B . -  I 
i 

projection diagrams of concentrations for quaternary systems were used to investigate the 

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



had opportunities to study, the 

crystallization. 

This course was taught 

processes of separating a mixture by 

in the first semester of the academic 

*- - % 

a Eemprature cycle of 

year. Students who 

enrolled in this course were supposed to take the course "Phase diagrams" taught in the 

semester before as a prerequisite. This course consisted of two credits (30 academic 
I - '  

hours) for the lecture and tutorial. No lab was provided. In many years, this course had no 

syllabus or textbook. Students went to cfass to listen and t&e mtes from the lectures. 
/ 

, I 

They'were tutored for problem solving focusing on the course content only just before the 

course ended. The teacher also recommended that students should sqlve the problems 

- 4 -  4 
prior the tutorials, but they hardly did so. In the tutorials, the instructor or some volunteer 

students solved the problems on the board while others took notes on the solutions. No 

midterm exam was given. In the end, students wrote the final exam, which required 
, . t 

effective application of the knowledge studied in the course. 

The students 

\ 1 

There were 27 students. l l females and 16 males ranging in age from 20 to 23. 

enrolled in the course  PI..^ diagrams of solid-liquid equilibrium for aqueous solutions 

*%. and inorganic salts" in at the Natural Science University. Twenty-two of ,'. 

them sufficiently diagrams" in the semester before. The rest . 
, Y 

scored "below average," two of these students took the course in ths study as audits. 

These students must rewrite the examination of "Phase diagrams" in the next semester 

before they can gaduate. '~he students in the class registered for 30 credits or more i~ 

J,. 
I 



diagrams." He has had more than 15-year experience in teaching the course "Phase * 
L- 

diagram." The topic "Phase diagrams of solid-liquid equilibrium for aqueous solution5 
3 . . 

and inorganic salts" has been taught as a separate topic in undergraduate prqgrarn fq four 
L ', 

- 

years. The instructor delivered the lectures. wrote all the questions used in the tutoqials . 
and evaluated students in the final exam. He also 

'd 

year Chemistry students. So he already knew the 

taught some other cour3es for the ihird 

students in this study. In the tutorials,, 

the,main instructor presented in the class to observe the activities. Sometimes he took. I C 

, z 
i + . .. r 

1 part in the class activities, too. . , 

I,,, 
J 

, . 

The investigator took the role o e tutorial teacher in the study. She organized 
2 . "  

1 

the activitie's in the tutorials and was responsible to resolve studentk' confusions in fhe 
t - .  

problem solving. In contrast with the main instructor. this was the t i p i  timezshe tutored 
, 

0 2 

students in this course, and 3hc did not have any relationship with the stbdents before the' , 
' <  

3 '* 
s 2 

study. 
D \ 

Overview of the study . 

With the usual teaching and learning style of the course described earlier. i t  was 

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



,' . Y ,' > 
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I 

/ I - 
, +  

Cooperative learning strategies with small group discus;ion.about the piobleh~%ajm to 
* *-/ - 1 

' provide conditions for studqnts to learn more effectively. * 

=7 

, - The preoarations 

reason I chose this course for my study was that, for many years I 
# 

had heard from students tha[ this course was difficul( and I would see students teach each 
? 

other outside class just before thefmal exam. IJhought it was helpful for all of them to 

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

. Furthermore, it was an elective course; if any student not like the ktivities announced p". 
f' - in the beginning, helshe could choose another cou se to get credits. Anotherconvenience 

1- .. - L 6') ' *a's that there wer; not too many studen!s in the classes of the specialty courses. Being 
.2 

-the first time tried the cooperative learning approach. I thought, it  might be easier forp 

m e  tornonitor and intervene irr the group learning with a sm- limited number 

olgroups. In addition the schedule of the course was suitable for the time I conducted 

'my study. 

I decided to talk with the instructor about the cooperative learning approach and 
- - 

tny study. I asked him if I might try this learning appwxh'in the tutorials of his course. 
- 

, . 1 .  I 

The instructor was excited by my general goal in  tmch students more effectively, ;md to . . 
encourage them to learn more actively and re81i~tic&ilys He supported the perspectives of 

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

his course. 

The instructor wrote out all the lectures i d  the related problams. Those would be 

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

4 

36- 



\ 

for tutorials in this study are provided in Apperldix A. The instructor also rearrahged the - - 

content of the course so that e&h lecture could be followed by a tutorial. The first tut6&1 
.I 

-- 

would be scheduled one wkek after the lecture to allow sufficient time for students to 
b 

p r e p e  the answers fo;the problems before the tutorial. In this way students could have 

. - 
&:.., opportunities to review t e nformation that they would have already known before Q 

c o n t i h p  kith new information a 
8 .  1 -,T * + 

The course was G?heXuIEd fprthree academic houl's a week in the very early 
- 

morning, from 6:45 to 9: 10 am. ,  i.n ten weeks. The instructor noticed that students hardly 
< 

went to class at such an early hour, So it W~LS decided tohange  the tutorials in the . . 
.' 

second put of classes after the lectures (refer to.kppendix B to 6 e  the schedule of ' 4 
f 

classes). 
k 4 

, b  \ 

Y When planning for cooperative learning activities. I intended to apply "peer 

ev$uaiion." mentioned in thq literature review, in order'to stimulate students' learning. 

I But when I expressed my suggestion with the instructor, his question was whether - 

students were promoted by the benefits of cooperative learning itself or by "the pushing 

of teachers." I confirmed that the cooperative learning approach included both of them, 
# 

and explained the differences of students in thcir motivation to l e a .  This reasoning was 
0 

quite new for the instructor. He appeared heritLt to use grades for a purpose different - 
:t 

5% 

from evaluating students' mastery of the subject. I really undentood'his concern. Thosc 
' .  - 

activities were too strange for our teachers and students. We nerd time to beuomt! 
, +, 

1 fmiliar withand to accept differenj aspects of cooperative learning approaches. As 
- 

. Johnson, Johnson and Smith (1991) told a story about a frog; if we placed the frog into 

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



- 
placed it in a pot of cold water, and slowly raised the temperature, the frog would adapt 

-- 

to the situation. I decided to try cooperative learning in which students would work ' 
Lp . 

' d  

without extrinsic reasons. 

i 
The first class met on Thursday, September 17, 1998. The instzctor gave the 

5 

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

- 

licture, the instructor showed the "teaching schedule" (Appendix B) to the students and " .. 
rl f 

introduced the investigator as their tutorial instructor. 

I asked the students if they had ever the opportunity to learn with peers and . 

introduced my study (Appendix C). The class became very excited. The leader of the 
f a  

class said that i n  the previous semester they had been n about fifty ptoblems and 

questions in the course "Aqueous Chemistry." Their class was divided into three groups 
/ ' 

' with nine or ten students in each group. The students in eac6 group took responsibility for 

/finding the answers to the givcn problems. Then the group met and shared the answers 
i 4 

together. Most of the students agreed that those activitiqs were very helpful m d 9 y  
7 

welcomed another chance to work together in this way. 

When I described my plan to organize heterogeneous groups of four or five 
..9 

8 . 
students, with every student responsible to prepare for the group work by developing 

hisber own answers for every problem, many suggestions were proposed. Some students. 
9 3 - 

asked whether we could const& bigger groups, with six or seven members. Olhers 

expressed their desire to divide tasks for group members in 6rder to lighten their work at I 
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 



* - et 
t 

answers before going to the tutorials. I spelled out the advintage of "small groups" to be 
(i 

that all members could participate in the group activities. and I gave them the guidance , . ' - 
- 

for shlls necessary for learning in the group (Appendix D), and highlighted the bene I 
t Rs\ 

of the learning approach wihtudents of high and low ability (~lavin, 1995). we agreed - -- --- - - ---- - - --- - -  

5 to ,try lkese strategies in six tutorial periodsLbefore malung another decision. 

I was encouraged by the enthusiasm of the students. Since my first thoughts about 

2 

this project, however, I wondered whether the students would he satisfied working with 

their peers. Many teachers with cooperative learning experiences (see Woo, 1991) said 

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

not let studentschoose their own teams, because they will tend to 

k choose others li  mselves" (p. 74). 1 hoped the students would be interested in the \ 

* project when they had opportunities to participate in the decisions.. I asked them whether 

they could choose heterogeneous groups themselves. ~he~students appeared uncertain.' 

a 
Some of them passed the right to create groups to their tutorial teacher. Others &anted th 

choose their groups but did not know how to do so. When I suggested that I divided them 
* 

four sets consistent with their grades in the "Phase diagrams" course, the course 
s 

C 
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. All of them eagerly enrolled in the 
I 

study..I checked the students on a class list in which their grades had been already ranked 
. P .  

. fqom-highest to lowest. Four sets of students, A (the highest grades), B, C, and D (the 
' \ 

, d 

lowes! grades) with six students each set, except set B with seven, were written out on the 

B 7 



. . 

* 
- 

9 

A 
board. So there would be five groups with four students each, B d  one group with five --. - 
s t d n t s .  - I 

The students were also told that this arrangement was based on their performanct$ 

- - - -  - ~ o n l y m e c o u & t b e y w e ~ n o t t ~ k ~ ~ ~ e d ~ f r ~ t h e ~ m ~ ~ . A f t e r t h e l i s t w ~ s  . , - . - -- - - - A ~ -  - P 

completed, four names ofmembers of the first group &re immediately brought to the . 
#' 

board. Accordiqg to my list, this first $roup consisted of one A, two B and one C student. 

These studknts said that they had studied together so they wanted to c&itin;e.in a &-up. 
* 

While dther students' were discussing, I suggested the first group in&e a D student, and . * - 

encouraged the others to choose groups with a balance of hales and females. The 
s 

, 

atmosphere of the c l a s ~  was very excited. Students pospd the name pf each member of 
I - 
\ . . . 
their groups on the board, discussed together and made changes. In'15 minutes, the five 

I' 

groupphad their members' names on the board. It seemed difficult to create the fifth 
1. 

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

t - 
male student posted names of the rest into the sixth group, .and asked if it was convenient 

for everyone. Two stodents in one of the other groups exchanged their names with two in 

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

appeared satisfied, but I was disappointed that not all.of the students had their choice in 

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-bined in the 

f 

Group 3 and the other in Group 5. There were three groups with four students and three 

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



, * 

B -  The coo~eraiive learning sequence - 

7 
5 A 

-I The intention here is not to report all the eve'nts that happened on each day in the 

- 
tutorials. Tlie following is a brief des -of the important events in the class and in 

" Ia  

my field notes: The purpose is to provide readers with an understanding of students' 
-- - ----_ - - - - - -. - -- - . -- - -  - - -- - - - - 

responses to the coogerative learning tutorial. ,* 
d . 

As described above, the 60-minute tutorials were conducted week$ after the 
A 

. lec res. In the tutorials, students yorked in the small groups about 50 minutes to discuss , $ 
4 

the solutions to the problems assigned by the lecturer in tfie previous lesson. Teachers 
>- 

.L. 
- 

observed the group york and intervened when required. After that the class met together * 
and explain any remaining confusion. 

- 

September 24, 1998 

The first tutdr'al section began with 25 students (two were absent and two just I 
signed up). Students in the groups left their places, sat face-to-face in each group around 

a table. The classroom was big because it was required for the study. Each group 

occupied a sebarate place and worked b themselves. The tables were small and \ ? 
C 

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 videotapcthe group work of students. But when I asked them on the - 

1 ,  
first day, they appeared reluctant. I thought they would become gradually comfortable , . - 

t 

with my observations, and that maybe they would agree to be videotaped in a subsequent 
I .9 

session. On that.day I observed a$ made field notes of studentyxtivities in a randomly 
I r 



chase0 grow Group 4. Their interactions were surprising for me. Many questions and 

answers related to the problems were ~~e~ qmddy. The .students cfedy sought fie - 

reasoning behind the answers. There was not an actual leader in the group. But members 

in' the group encouraged each other to take turns showing their opinions. They also 

- clyxkedsach other's_understanding.'~y &senat@ ofcmup4 was sometimes 
-- 

cz 

interrupted because other groups required me to resolve their disagreements. At the end 
- 

of the group discussion period, I asked members of Group 4 to let me videotape their 
? 

the next period and they agreed with little hesitation. 
J / 

- 
Most groups whrked enerdaica~l~.  Many new questions were posed and required . 

teachers' scaffolding. The instructor resolved some students' cpestions'in order to let me , 

? 6 

- take field notes. He was busy too. Group 6 finished their discussion in 25 minutes, 

seprated'out and joined different groups while other groups kept working. The group 

disciss.ions closed for the class conversation. Some students actively presented their 

unsolved problems, 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 

i~structor told me that he felt the students really engaged in seeking reasoned 

4 
information. The atmosphere i,n the tutorial was totally different from the quiet and 

passive one of the lecture. 

October 2, 1998 

We had to change the schedule on the second day because the instructor had a 
F 

meeting on Thursday. October 1". Although the change wasbnounced in theclass 

before, only 18 students attended the second tlitorial. I intended to observe the activities 
\ 



+ 

present from Group 5. The '"new group" worked reluctantly- - 

The problems-for the second tutorial required more mathematics. In Group 2, a 

male student initially acted as a leader to check the results of members in the group. He 

- - - psidtittleattentiokto the reasoning of the problems and sometimes moved to the next 

, question while some group-rtkes were still waiting for more explanation. But other 

i 
- 

members in the group sought reasoned answers by insistently posing questions, and it - 
I .  C \ 

became difficult to distinguish a leader in the group. The group worked well. sharing 

ideas and sirategies. and comparing their strategies to find the best way. Most of time 

they worked as group of four, but sometimes they worked as pgrs. Once they confronted 

a difficulty, and a mem solutio'n. The group agreed on the solution with 

little confidence. They their answer, h t . 1  encouraged them to look for a 

ratiodale for their solution themselves. They could do this, but they still wanted to know 
% 

the "exact" solution. 

At the time for the large group gathering, Group 1 and Group 2 were invited to 

share their results. Both groups sent male students to present in front the class. Many 

students required displaying the whole solution because each of them got different 

results. After that the reasons for the differences in results were,discussed and the tutorial 
t 

concluded with the instructor's explanation. He emphasized the importance of 

understanding characteristics of the crystallization processes, but reducing the calculating 
- 

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

students present all the answers because%?ook much time and was unnecessary. 



- .  
t - 

- \  
t \ 

0ctober 8, d 998 - 

The class wai full again with 25 students. I anxiously wanted to know how Group 
\. - 

P 5 and Grou 6 worked since some students missed the second tutorial. I observed Group 
9 

6 since Grsup 5 agreed to be videotaped. 

Initially, four members of Group 6sat together, but only two students worked 
I 

cooperatively. The others were absent form the privious class and did not prepare 

suffici&ly for the work group. One student read his notes, while the other listened to the 

dialogue of his team. I suggested the team focus on a common problem and share 

resources. The four people started to work together: 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 explanatioll. The other 

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

worked more slowly than the other groups. 
# 

The videotape of Group 5 revealed that, although only one student was present in - 

the prior class, three others prepared solutions to the problems p ~ d  engaged suitably in 
< ,  

the group work. The student who did not prepare the problems in advance stayed by his 

group-mates and listened when peers shared ideas and checked their results. He began to 

take part into the group discussion when he posed questions himself. It seemed that . 

preparation of a solution strongly affected the students participation in the group learning. 

. This group also spent much time working in pairs. When one student presented a difficult 

solution, others listened carefully and asked immediately when they needed more . 
4 

explanation. The presenter also checked his peers' understanding before continuing. In 

% 



. . . this group, no one reminded others to engage in the group discussion. but all members, no 
- 

, . 
matter if they were high or low~ability, appeared ready to share their understanding when 

- 

F - ~ 

( their peers required it.. 
\\ 

i t 

- 
' There were many tasks for students in that period. The students could not deal 

- .  
with all the problems in the group work. The instructo;declared that it was not necessary 

to solve all problems in his lecture handout. Each group focused on different problems. 
'b 

. The groups were working eagerly. I did not have enough time ta visit and intervene in , 

every group except when they required. But I recognized; here and, there, when a student 

seemed isolated while hislher group-mates discussed energetically. I expressed my 

concern that some students did not really participate and learn in the group work to the 
- 
iY?ructor. He said, regardless of the learning environment, we could not expect everyone 

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

It was really appropriate. 

October 12, 1998 

Because the instructor had regular meetings on Thursday mornings, the weekly 
3. 

class time for the course was changed to Monday mornings. Twenty-four students , 

attended the c l ~ s s  on Moqday, October 12. We had a smaller room, which was less 

suitable because of the noise around the groups. 

L 

In Group 3, a female student took the role of leader. She'pgerly presented her 
\ 

P solution to the group-mates at a fairly quick speed, and d d  not p attention to the - 

problem of how her group-mates received the inf0rmation.T other students frequently 

posed questions to make her explain the solution more clearly. or gave their opinions to 



cohect hesmistakes. Members in the group sought the reasoning behind the solutions and 

judged the answers fairly, but the atmosphere of the group was trusting and friendly wi& 
* - 

many jokes. When one student tried'to present a solution, the speed in the group slowed. 

Other members ~i~tened and encouraged his presentation with pdcitive feedback, but one 

, .  
student began to read the next problem to herself.- nothe her student refused to present a i . 
solution, not because he did not want to share with peers, but because he was extremely 

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 
t 

I invited students to spend the rest of the time talking together about our activities. My 
.= 

intention was to ask the students to review their behaviors in the group work in order to 

change some of their behaviors jf necessary. Because the students were expected to be 

mature enough to assess their own behaviors. I asked them to compare their behaviors 

themselves with thenecessary behaviors that they wefe told a b u t  in the beginning. I 

expressed my wish to see more helping behaviors in the groups and asked thestudents i f  
I -  

they had any difficulty when solving problems in small groups. A female student said 

that she thought learning together was very helpful, but the difficulty was that some 

students did not prepare the problems in advance. Immediately, many students supporkd 

her ideas. A male student said. "We need to prepwe better before going to the group 
B 

work." When I asked him if he prepared enough for the group work, another female 

student laughed at him andsaid, "Not yet!" He srhed and said, "I invested much time - / 
! .  

and effort in this subject. I studied i t  every week from the beginning of the semester. But 



/ 

I had many things to do besides the studying." Some students confirmed that they were in 
/ 

the same situation. . - 

I 

Group 

-. 

w'  

October I j! 1998 - 

The class met rkgularly with 24 students. In the previous class, I saw members of 
% 

L 

1 spend a lot oftime at the beginning of the tutbrial working individually bdfore 

discussing the problems as a group. The situation reoccurred on this day. After the 
4 

individual study, a male student led the group work, starting ith the problem 3-12 while T 
students were expected to solve three broblems, 3- 10,3- 1 1, and 3-12 (see appendix A), 

from the easiest to the hardest respectively. He explained that members in the-group did 

not prepare the problems3-10 and 3-1 1 in advance except him. But in the lecture period 

on that day the instructor ha&just taught something related to problem 3-12, so the leader 
* 

said, ii was better to ~ o l v e  that problem first. I was very sohy to see this because our 

discussion from the previous week about the im'portance of preparation for the group 

work seemed to be ineffective. 4 v 

The leader'of the group posed subsequent questions to direct the discussion and 

answered several of hls own questions after short pauses without any response. Other 

members questioned the reasons for the previous solutions. This group worked in a quiet 

and unenthusiastic atmosphere. I felt really frustrated when one member asked a question ' 

that required more explanation, but nb one could answer. Finally, the group solved 

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

on "friends who.already studied together" as I explainid &fore, however: due to a lack of 



preparation for the group work, they appeared 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, ana indicated the similarity and 

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

-f 

October 26, 1998 
-. 

Twenty-four students were present. I was apprehensive because several members 
. - 

of Group 1 had not prepared for 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. 1 felt a lot better because members in 
L -- 

these groups worked together cooperatively, except one male member of Group 4 who 

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

atmosphere in the ecause the room wassmall, 
=-T 

sometimes when their neighbors listened tob. 
-- 

Some groups required help from neighbors. They seemed ready'to share their 
- 

understanding. . * 

----LA 
Group 4 got into a controversy when a member suggyted 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 
4 



frequently and required more assistance from the teachers. severidstudents commented 
-- 

that in such situations, it was easier to understand the teachers' explanations than those of 

. peers in the group. 

- 
When I gave the students th6 survey dix F) to complete, 

they 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 problems in small 
\ 

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, obse~ations and interviewing, were used to collect 
1 

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 has been used widely as a tool foieducational 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 



- 

inconvenient. No more groups agreed to p d e o t a p e d .  Therefore the videotaping was 

carried on for three periods with three groups only. In contrast, the students did not object - - 

to my observations. I stayed beside the 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 period, I tried to focus at least one 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 is an important data collection technique 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 <hat took pl'ace st 
some previous point in time. We cannot observe situations that preclude the 
presence of an observer& (Fraenkel & Walien, 1996, p. 447) 

Informal interviews were carried on throughout the study with individttals or with 

groups of students. The students in this class were encouraged to see and talk with me 

about their concerns with this learning approach. I also interviewed informally some 

students after observations to get some insight into their behaviors in the group work as 

well as how they learned in this course, what they thought about the learning approach. * 

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

interviewingin order to prepare the survey questionnaire. 

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

group (~raenkel & Wallen, 1996). Because individuals are different, I'decided to survey 



all the students in the study to seek a comprehfnsive dicture of their opinions about this 

learning approach. - - 

,- 

* 
Some items for\ the questionnaire were based on'the survey questionnaires of the 

studies of Towns and Grant (1997) Wright (1996), th&e items wefe adjust to fit h e  

study. Others were developed by the investigator on the basis of her observations ;&-the 

concerns of the students that emerged from the informal interviews. The instructor of the . 

course was invited to read and comment on the items'inorder to revise them with the 

hope that the items would be easily understood by the respondents. Final1y;the survey . 

questionnaire with 20 closed~ended'and 3 open-ended questions was sent to the students 
- -  

(Appendix F). The closed-ended items covered four-dimensions: students' behaviors with 
. . 

peers (items 3,.4,5, and 8)' students' studying for the cburse out sideclass (ireis 1, 6, 18 

). and 19), students' cognitive beliefs about cooperative learning (items 9;- 10, 11, 12, 13, 17 

and 261, and students' attitudes toward c o o p e r a t i v e - l e ~ e m s 2 ~ , - ~ 4 ,  15,axU@. 

Both positive 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 provi.de 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 absent students 

when they returned. Because we had no chance to pilot the questionnaire, 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 



next two tutorial periods. Most students answered all the open-ended questions indicating 

the students A- - - - - were - very concerned with cooperative learning as well as their learning 

conditions. 

Data analvsis procedures 

The tapes and field notes were transcribed by the investigator. The transcriptions 

were reviewed and rechecked in Vietnamese. They were anal.yzed twice by using general - 
a - - 

terms to put students' dialogues and gestures into several codes. The first time was after 

each tutorial class. When the study ended, I 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 f i r  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 
rc, 

returned questionnaires from 9 female and 14 male students contributed to the findings of 
4 

this study. 
4 

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 ok the information are 

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



CHAPTER 4 

FINDINGS 

In this chapter, information obtained from the study is presented in three themes 

consistent with the problem of the study: ( I )  students' behaviors in terms of their 

interactions when they were studying in the cooperative learning environment; (2) 

students' beliefs about cooperative learning; and (3) attitudes of the students toward 

cooperative learning. 

1. Students' behaviors when they werestudyinn in the cooperative learnin? 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 

7 

questionnaire. Some significant behavios that related to students' interactions in 

cooperative learning environment are presented in this section. 

i) Evidence from obsemations of the group work revealed that, most of the time, ( -  , -- - - 

groups worked energetically. Although leaders did not appear consistently, many 

questions related to thk problems were posed to direct the solutipns oreto seek the 

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

groups. In general, female'sJudents frequently and contributed to the 
1 . . 

groups more smoothly than males, ' f 



The questionnaire data revealed that most students.who spent much time at home 

to study and who prepared carefully for the group work were female. 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 2 1 % of the male students prepared for the tutorials by trying 

to solve the problems in advance. Maybe this is the reason why the female students 

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

(ii) An obvious difference between the cooperative learning environment and 

lecture-based environment was that the students became more active in the cooperative 

learning environment than they had been in the lectures; 91% of them felt comfortable 
- 

talking about their confusions and discussing with peers, especially when some students 

had ". . . misunderstanding in the simple 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 asked questions. But in the 

tutorials, they posed questions frequently in the groups. All the groups in the class asked 

their neighbors or the teachers for assistance when they could not solve the problem 

within the group. Some students were brave enough to discuss with the teachers or class 

about their understandings or cohfusions. Many students discussed their confusions with 

me individually before and after classes, something that rarely happened when I taught 
t 

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, 



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 

their group members to participate voluntarily in the shared task. Now and then, 

udent ~ n l y  looked on while hislher group-mates were interacting, group 

members sometimes asked if helshe was keeping up or understood the solutions. But ' 

participants were really involved in the group work only when they began to present their 
* 

questions or ideas themselves. Only 43% of the students said no to the statement "I rarely 

asked others who did not voluntarily pmicipate 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 

main reason some students seemed passive in the groups %as that they had not prepared 

enough for thegoup  work. This was consistent with the fact that female students 

prepared more carefully 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 answ Anyone who ? cannot keep up with the inforpation must ask immediately. If one only watched 
others working, I would not like to accept himher as a group member. 

B - 

The students participating in this study had studied in the university for three 

years or more. Because individual'is_tic learning environments have dominated our 
f 

universities for a long time, student$ue expected to be self-discipline in their learning 

and to voluntarily involve themselves in learning processes. They brought those habits to 



a group learning environment when 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 

studied together in small groups. 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 members voluntarily participate in*the share task did 

not mean the students disregarded their peers' learning. The students appeared to interact 

fairly with peers; 87% of them disagreed with the statement "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 group-mates, the situation became 

different. The group members eagerly explained again, sometimes 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 
time40 explain for them, so we could not solve as many problems as other groups. 

Results from the survey questionnaire indicated 9 1 % of students in the study were 

willing to explain things to friends to help them become more knowledgeable. 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 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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f L  I know some Vietnamese students to lie7wil1ing to helb'friends outside classes by 
A, , 

giving explanations when their friends require them. Maybe this.behavior developed Gel1 
* d 

when students were taught "necessary behaviors", for leh ' ing in the groups. 
Q - ,  

. 2 

2. students* beliefs a%out cooperative learning , ' 

Students irr the study believed that to learn cooperatively was helpful. ~ l i h o u ~ h  . - '  

each student recognized the usefulness o f  cooperative learning in different aspects and 

levels, no one judged the group-work periods to be a wastepf time. 

P 

(i) Observations the group learning of the students showed that in the group 

learning, the students posed many questions related to problems solving and supposed 

explanations for the solutions of the p r ~ b l e ~ s  solving or to resolve their.peers 

confusions. Most students in the class ~learly 'a~reed that studying in cooperative learning 
0 

environment increased their understanding. One student stated: . '  

- .t 
i 

, Learning in the group helped me overcome my misunderstandings. I lyid 
- - 

opportunities to check my knowledge myself, as well as to increase rdy 
understanding and learn good problem solving strategies from peers. 

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

f 

understood the problems better after working within groups, 91% of them agreed that - , 

. A 

0 - 
questions of their peers made them think abhut the problems more deeply, and 70% O f  

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

students believed their thinking ability was developed in cooperative learning 
L 

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

approacfi with their knowledge or their thinking ability: ,. 



When we confronted a difficult problem, each member in my group might 
understand a pad of the problem, we shared the ideas and discussed together. It 
made me see the problem in different w&, understandit more deeply and 
improve my reasoning ability. 

When we tried t&&e 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 problems. It 
stimulated me-to think more abstractly. - 

(ii) When observing students' learning in the tutorials, I recognized some students 

were not stimulated to learning. In the survey questionnaire, 70% of the students reported 

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

said they usually prepared the problems before the tutorial periods, and 6 1 % 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 sketching4he answers in advance. These survey . 
results were consistent with my observations. I noticed that the students tried hard to do 

C 

well with this new learning approach. Students in the class attended 30 academic hours or 
b - 

more each week, and many of them carried a part-time job to support their study, or took 

extra courses in foreign languages or computers.to irepare for their jobs after graduating. 

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

4 Many students reported that the group work forced their studying.'One student 
\ ?  1 

expressed: 

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 



adjust my understanding in time for the next lessons. I felt excited and I strived 
more to solve problems every week. 

i - 

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 learning. I - 
feel more responsible 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 courseTP-  -- 

(iii) Although the communication aspect of cooperative learning was not 

discussed in'the informal inte ws with studen or in the close-ended questions in the L4 
survey questionnaire, some students said learning in the cooperative learning 

environment helped them have better relationship with~classmates. They said, 

"...learning together created a harmonious relationship with friends. It helped~me 

understand my friends better," or "the group learning created an opportunity for the 

friendships in our,class to increase very much." Generally, the environment pf the class 

was relaxed and full of mutual help. 

In the cooperative learning environment, the students had many opportunities to 
4 

present their ideas to peers. -One student also reported that, ". . . through the group 

. 7 

discussion, I learned the ways to expresw problem to others clearly and understandably." . a ~ ~ 

(iv) As mentioned in the previous chapter, most of Students in this class had an - 
' -' ' ,  

i 

opportunity to study cooperatively before, so that in the beginning, they suggested ' ' 
1 - 

creating larger groups with six or seven members, and dividing tasks. But after the six- 



I 

b 

- 

A -  

- - - - - - -- - -- - - - - - - - - - - - - - - - - - 

week experience with the fdrmat of small groups and non-divided tasks, ihese aspects 

.were judged favorably with 87% of the studenis group .s@e was suitable 

with 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 bo spend time talking 
more than studying. L 

I 

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. . . 
- 

- 

i 
. . . 

Ev ry member in the group is responsible for preparing for all problems, so * 

ev one could understand the problems more easily and completely. - 

Qnk the small groups with four or five membeis are very comfortable. It made 
everyone feel more responsible. The opportunity to take turns to present a 
problem increased too. . > 

' . y >  

Non-divided tasks made everyone prepare all the prob16&s. So we had many 
ideas .to share ,and discuss with the group-mate$. 

--a . 
With the strong belief that cooperative learning was helpful for their 1Carning.a~ , 

.: A 

indicated in the finGgs above, none of the students believed Study in heterogeneous 
/ - 

d 

groups was ineffective and 52% of the stud;& disagreed with that opinion on-the , 

questionnaire. 

, 
' 

Some students also believed that learning together i n  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 
talkmg. 

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

effects on their leaping, but they ako knew that their group work was not ideal and 
i 



', 
I 6 "-" suggested ways ;o irnprovelt. The predominant concern of the s h  6nts was the need to . = 

> 

prepare the problems before the tutorials. Results from the survey questionnaire rwealed 

that 70% of students in the class suggested everyone' needed to carefully for the 

. @ ,  
group work. Not only did the students who had already prepared for jhegroup work - 

suggest this, but also the students who only "~lanced'over the content of the prob!bmsW 

before the tutorials knew that "I have to try more myself to prepare for the group work." 

A student emphasized that, "soiving problems in groups was most effective when 
% 3 

we prepared the problems in advance." One student established, "when I did not prep'are 
a - 

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 cmnot, owlearning in the 
groups will be more fast and effective. 

All of us have to prepare the problems h advance. I thm'k b e  only dis~uss the 
problems that-are confusing in the group work. If some student began to read 
materiais in the group work, others would feel bored becau-se 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 

diicussion: "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 iye 

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

voluntarily in their learning. ~niddition, if a misunderstanding in a problem is not 

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

* C C  

t (vi) Besides making ~uggesti~ons or themselves, some students syggested ways , 

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

q. % 

group work because the problems solving became more and more difficult," and . , , 



i 
"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 
\ 

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

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

showed that the students were sensitive to their learning conditions. All the suggestions - 
F 

*above were from the students who liked cooperative learning, indicating that they judged 

the cooperative W i n g  method fairly and their opinions were trustworthy. - 
3. Students' attitudes toward cooperative learning 

Based on students' behaiiors with f&nds and their comments about cooperative . 

learning, their attitudes were not too vafied. In 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 
I' 

toward this learning appiokh,~87% of the students submitted the reasons for the views 

they' reported. 
.i 

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 thred categories: (1) students' understanding of chernisiry increased and their 

reasoning ability was developed'when .- -- they learned cooperatively within groups; (2) 
-- 

cooperative learning stimulated efforts of students to learn; and (3) they gained benefits 

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

. students like cooperativk learning is the first category. The details of the reasons for 

62 



students* positive attitudes toward cooperative learning were considered earlier in this 
- - - 

chapter, in the findings of students' beliefs about cooperative learning. A minority of 
* I 

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

groups, or they'felt more responsible for their learning. 

4 - 

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' a 

\ I 

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 homogeneous or heterogeneous groups, this student affirmed that 

her understanding the chemical problems was enriched due to solving problems together, 

and the group work stimulate her to study 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 moE if working with higher 

abilities students. Ln other ways. maybe some group-mates of this student 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. 



Another student thought cooperative learning develops a tendency to depend on 

" friends: 

I did not like this learning approach becaus'e 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 siudent'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) . 

~ecause  our students were more familiar with& lecture method, they were used 
'% -.d----=- 

to receiving explanations from teachers, so their learning relied on teacher re than on -7 * 
themselves (Tertiary education system lacks quality, 1998). I considered that this 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 cooperative learning environment if 

friends were willing to help him and an evaluation was 'not administered. 

Although the students' opinions about this learning approach were mixed, none of 

them refused to learn together in future. Ln the questionnaire, 74% of the students assured 

that they wanted to continue to study cooperatively in the rest offhe course, 65% of them 

, said they would like more opportunities to learn with friends in other courses. The fact 

that these percentages are somewhat lower than of the &dents who liked cooperative 
'- -4 

4 
learning (83%) can he clarified by the students' familiarity with the lecture method of 

their teachers. Vietnamese students are used to a more traditional teaching-learning 

environment. Of course, the explmations of teachers are usually clearer than those of 
*- . 



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 f q d  sufficient explanations to persuade or reject an 

answek likely because they had not asked the right questions and reasoning about the 

solutions in problems involving controversial situations. SO in the survey questionnaire, 

C. 
56% of the students'could not decide what they preferred, the solutio-their teachers, 

or zhe answers they found out themselves with peers. 
J'- 

1+ 

I b 

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

students discussing a plan of learning tog@her.for another course. They told me that 
* 

' "~ f t e r  half aerriester of solving problems tigether, we feel confident in this course . 

because we can keep up with the lecture. The t~acher of the course 'Radiochemistiy' just 

gave problems for the course, we think it is better - ,  to begin to study now." They 
< s 

. , confirmed that tke plan to solve problems coop~ratively for the-~burse "~adiochemistry" 
J - - 

.* was their own plan. Anyone who wanted to participate would I& welcome. 1 was very - 

please because these students really thought kaming together helped them and they liked 
, . 

ti 

it. 



\ CHAPTER 5 

DISCUSSION AND RECOMMENDATION 

5 

This chapter begins with discussions of the findings presented in the previous 

chapter. ~ o l l o \ ; m ~  that, limitations of the study are noted, together with suggestions for 

further rese&ch.. At the end, this chapter addresses recommendations for higher educatio I 

Discussion 

Generally, the figdings of the study showed that the students in this study 

recognized the value of the~ooperative learning approach for their learning. They liked 

cooperative learning and exhibited positive behaviors when studying in a cooperative 

learning environment. These finding were consistent with the comments of Tribe (1994) J 
abo~t'coo~erative learning in higher education: ". . . most students are quick to see the 

advantages of group learning methods and will adapt relatively rapidly to a change of 

approach",(p. 29). 1 n~tice that, although the learning context of Vietnamese students is 
1 

someyhat different from that of students in Western countries, characteristics of students 

in terms of human,iearning are not too different, criteria for assessment of knowledge are 

similar for the two contexts. That may be the main reason why our students have the 

s h e  opihlons and responses to the cooperative learning approach as of students in other 

studies. 

= 

~ a s e d o n  that explanation, it is re&sonable to expect that the effectiveness of this 
1 .  9 

cooperative learning approach on our students' learning is similar to the results of 
. - 



previous research in cooperative learning. In fact;.this study did not directly evaluate the 
- 

effects of cooperative learning on students' learning, but data'from observations and 
e 

, . 
t. 

reports of the students suggested the tnain effectiveness of cqoperat~ve learning on 

r 
students' learning in our context. Findings of this study indicated that students became 

more active and they tried to study hard in a cooperative learning environment. The 
I .  . 

majority of students believed that their understandings were enriched and their reasoning 
* 

abilities were developed in this learning environment, and learning together enhanced 
- 

their ipterpersonal 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 is 
1 

consistent with the findings of Slavin (1995), who found that students could be taught 

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 when they 

learn together. However, in a cooperative learning environment without evaluation as in 

this study, this strength sometimes enables some students to develop an undesired 
0 

tendency, "reliance on friends." 1 noticed that this problem has not been reported before, 

and differsfrom the "hitch-hiker" or "social floating" problems (see Cooper, 1995: 
b 

Johnson & Johnson, 1994; Ormrod, 1999) in other studies in which some kinds of 

evaluation of the group work have been carried out. ~he<'hitch-hike ' exists when groups , i, * 
are scored based on a single report, some students do most of the task whiG others get a 

free ride. The "social floating" happens when groups are scored by summing the scores- 



of group members, and many members tend to reduce efforts without other members 

' $  realizing that they are doing so. 
.*."A - 

b 

In this study, the tendency to rely on friends appeared with some students who did 

not prepare well for the grobp work. Behaviors of these students may have had a negative 

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

one &dent said: 

Some students did not prepare for the group work, even by reviewing the theory. 
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. 

As mentioned in the literature review, homogeneous or heterogeneous grouping 

of students is a big concern of teachers and researchers using cooperative learning 

strategies. In this study, although none of students affirmed "studying in heterogeneous 

groups is ineffective," 48% of the students could not be sure if studying in heterogeneous 

groups was effective. Especially, one studen't did not like cooperative learning because 

she thought the higher ability students could not improve academic performance and 

"only lost tim;" in heterogeneous groups. Her complaint is somewhat similar to the 

concern of Robinson ( I  990) noted in the literature review. In the previous chapter, some 

reasons were suggested to explain student's complaints about heterogeneous groups. - 

First, the problem of "improving academic performance" is always a concern in 

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

f 
% 



- 

performance in cooperative learning has had different answers. '1n some studies, the , 

answer was the high-ability students; in other studies the answer was the Iow-ability 

students (see Slavin, 1995). But high-ability students pccasionally lose ground (Ormrod, 

1999). Someti s, a "ceiling effect" can be explained for of improving academic 3 
performance of high-ability students. So increasing knowlede and reasoning ability is 

" 
more important than improving academic performance. The emphasis on the affective 

7 

\ 
domain in kearning is also necessary with students in a cooperative learning environment. 0 

s"-; 
Second, the problem of "lost time" may relate to the "unprepared students." As 

stated earlier, some students were not interested or stimulated in the project, that may be 

a reason for "unprepared" problem. Otherwise, in conversations with students, I knew at , 

least three students that usually did not for the g o u p  work. All of thim 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 

feel bored because they "lose" time orienting the unprepared students. 

As 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 cooperative learning in heterogeneous 

groups to be more exciting and bene.ficiai for many students, 
L 



Limitations of the study and sug8:eshsfor 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 pos$ble, to 
3 

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 tindings. The study was conducted in a short 
4 

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

*data from observations was limited. 

The findings related to &dents9 knowledge (such as, students' knowledge 
t 

increased in cooperative learning) were based on sdf-reports of students and on the 

observations of the investigator. Knowledge of students on the course content was not 

directly assessed so the accuracy of these reports is opeq to question. Further research 

should investigate changes and differences in students' understanding by comparing 

students in cooperative learning to students in the lecture format. The details of the ways 

student interacti-ons in the groups increased their understanding will need to be 

investigated, too. 1 

4 1 

x 

The effects of cooperative learning on students psychological adjustment were not 

considefed 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 
r, 

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 teacher, I am really happy to hear such thing from the 



' I  

students. I think this i; an interesting topic fdr research in cooperative learning in the 

future. - .  - - 
L- 

The students in this study had more than three .years experiefice with learning " 
- \ 

conditions in the university. This experience was based on $dependent studying. . s - .  

Y 
Teachers rarely paid attention to students' learning. We cannot generalize the findings of 

- this study to other students, especially.freshmen students who may not have the same 
. - 

attitude, beliefs dr behaviors with cooperative learning approaches as the students in this ' 

study. Further studies incooperative - learning need to consider f~eshmen students. 

- 
/- 

From the~tudy,  a question emerged, what kinds of problems appeared when our 

students were working together in heterogeneous groups. Some ideas related i o  this 
. . 

question were discussed in this study (eg.. lack of preparation), but there-have not been 

complete answers to this question. Further research ia cooperative learning in ~ i e t n i m  , 
'1 . 

needs to pay more attention to potential problems of h&erogeneous 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 of the students became active.in the 

i 
cooperative learning environment. Students appeared very keen to be aware of the 

reasoning of other students and to increase in thiir 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 understanding in the 

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

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



well. Ia my opinion, cooperative leariiing approaches can be helpful and suitable to 

Vietnamese students. Vietnamese teachers in higher education can use cooperative 
I 

- 
learning as a tool to help our students learn more effectively. * 

Because students are differknt, 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 

, .the group work not only, prevented the "unpreparedmembers" from engaging well in 

their groups but also influenced the learning of other students. ~eachers must encourage 

students to prepare fdr the group work if using cooperative learning. Otherwise, I think a 

kind of evaluation, such as "peer e~aluatiop" in preparation for problem solving may 

reduce the non-preparation problem. As some previous 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 

proportion of grades for peer evaluation. . ' 
- 

The time for thisstudy, was short (in six weeks, an hour a week) and the contedf 
-8 - 

of thecourse for sen'lor students was very heavy. We, both the teachershd the students, 
& .  

* - 
werevery bky  with the course material, especially the students. They studied veiy hard; * 

in the'tutorial periods:. w e  had no time to learn and practice many iseful behaviors in ' 

"- 
-7 

cooperative31earning, such as leader rqle or soking controversy. I tHink we should try 
e. 

cookrative learnihg with many coursesfrom .- the first year bf the undergraduate program. 
J 

If we can do so, students not only will become mweresponsidle fbr their learning, but , 
\ r , * 

also have a longer time in the &hod to develop behavi~rs~needed for - - *  future lives. 
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APPENDIX A 

- QUESTIONS AND PROaiEMS FOR TUTORIALS OF THE STUDY 
, 
\ 

\ 1-1. a. A pure cooper bar heated continuolisly at one end. How many phases &es it 

have? 

b. Suppose that a system ater and log of LiCI. How many phases 
\ 

does it have in equilibrium state at O•‹C, 20~6 ,  60•‹C, 96OC and 1OOoC? 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. 

S (g LiCl per lOOg H20) Solid phase in equilibrium 

LiC1.H20 + LiCl 

LiCl 

1-2. Evaluate the number of components in each of 'the follo&ing systems at equilibrium: 

. a. System of COz, CaO, and CaC03. 

b. System of Na2C03, KCl, and H20. 

c. System of H2, Iz, HI in the vapor phase, starting with only HI. 

1-3. Evaluate the tot4 number of constituents, the number of distinct chemical reactions 
I, 

can take place in the system, and the number of constituents in the systems of H20 - 

H2SO4 and H20 - FeCI3 in the figure 1- 1 and 1-2. 



Finure 1- 1: Phase diagram for system H20 - H2S04 

Figure - 1-2: Phase diagram for system H 2 0  - FeC13 



UNIT 2: Two-component systems: water and a salt. 

* ,a 
2- 1. Draw the solubility curve for system Na2Cr04 - H20 in which the concentration of 
1 components is presented on percentage of weight. The solubility of Na2Cr04 in 

aqueous solutions (S) is given in table 2- 1 in terms of g Na2Cr04 per l o g  H20; n 

was the number of molecular of water coexisted with one molecular of NazCr04 in 

solid phase at equilibrium state. 
r 

Table 2- 1 : Solubility of Na2Cr04 

Draw the branched curves of sahrated solutions in two ways mentioned in the 

lecture and estimate the Frror of the two methods. 

2-2. lOOOkg of an aqueous solution containi.ng 55.0% Na2Cr04 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. 
I e 

3- 1. Draw the isotherm diagram for solid-liqiid equilibrium of aqueous solutions of two 

salts NaCl and'KC1 at 100•‹C. Table.3-1 gives analysis of saturated solutions and 

indicates the solid phase in equilibrium for the system NaCl - KC1 - H20 at 100•‹C. 



 able-3-'1: Solubility of N ~ C I  and KC1 in aqueous solutions at lO@C . . 

Composition of solutions (% wt.) 

3-2. Draw the isotherm diagrams for solid-liquid equilibriym of system NaCl - Na2C03 - 

H20 at 25•‹C in which compositions are presented in an isosceles right triangle and in 

Points 
a 

A 
7 

B 

C 

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

Solubility of system is given in table 3-2. - 

Table 3-2: Solubility of NaCl and Na2C03 in aqueous solutions at 25•‹C 

Solid phase 

, NaCl 
P 

NaCl + KCI *, 

, KCI . 

NaCl " 

28.3 
I 

16.9 

13.4 

I Composition of solutions (% wt.) .I 

KC1 c 

0 

21.7 

24.4 

NaCl 

Points 

3-3. Draw the isotherm diagram for solid-liquid equilibrium of system K2S04 - MgS04 - 
4 

H20 at 25•‹C in an isosceles right triangle and in a rectangular coordinate. 

B 

. C  

Solid phase 
. NaCl Na2C03 

15.5 

13.0 

17.3 

18.4 

NaCl + Na2C03.7H20 
., ( 

Na2C03.7H20 



Solubility of the system 1s given in table 3-3. 

Points 1 
Table 3'3: SofubiIity of system K2S04 - h4gS04 - W 2 0  at 25OC 

Composition of solutions (% wt.) 

, Solid phase 

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

3-5. Analyze phase diagrams in figure 3-2 and label all areas. 

3-6. Analyze phase diagrams in figure 3-3 and label all areas. 

T 3-7. Analyze phase diagrams in figure 3-4 and label all areas 

3-8. Suppose a system consists of 20% A, 60% B and 20% H 2 0  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. 



Figure - 3-1: Phase diagrams for ternary systems in which 

salt B is separated only in hydrate compound form 

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

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

Figure 3-3: Phase diagrams of ternary systems formed a double salt congruently soluble 

\ (a) anhydrate double salt (b) hydrate double salt 



Fieure 3-4: Phase dia rams of ternary systems formed a double salt incohgmently' soluble 
- 3 

(a) anhydrate double salt (b) hydrate double salt 

3-9. Figure 3-4 (a) shows S is a double salt incongruently soluble. Suppos-e 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 K?SOJ - MgS04 

- H20 at 50•‹C. Solubility of the system is given .in table 3-4. . 
Table 3-4: Solubility of K2S04 and MgS04 in aqueous solutions at 50•‹C 

Solid phase 

&So4 

KzS04 . 

K2S04 

K2S04 + K2S04.MgS04.4H20 

K2S04.MgS04.4H20 

K2S04.MgS04.4H2Q + MgS04.6H20 

MgS04.6H20 

MgS04.6H20 

Points 

A 

B 

c 

D 

E 
- 

F 

G 

H 

Composition of solutions (% wt.) 
' 

K2S04 

14.1 

14.4 

13.5 

13.0 

5.6 

4.4 

2.6 

" 0 

MgSO4 

O 

6.0 

13.9. 

17.0 

29.3 

32.4 

- 32.8 

33.5 



4- 4 Estivate the isother&l evaporation processes of water for the following systems: 

, - 
3.1 1. Draw the isotherm phase diagram of solid-liquid equjlibrium for system NaCl -. 

$2 

Na2S04 - H20 at 2S•‹C. The solubility of a&~eous solutions of NaCl and Na2S04 i6 

@en in table 3-5. In each following system, estimate the number of phases existing 
. 4 

at eqW-de-line, indicate the points representing each phase on the 

diagram. 

1. 20kg NaCl, 1 Okg NazS04.and lOkg H20. 

2. 5mole NaCl. 3mole Na2S04 and 6mole H20. 

3. 20kg NaCl, 20kg Na2S04 and 2kg H20. 

Table 3-5: Solubility of NaCl - Na2S04 - H1O at 2S•‹C. 

C 

, 

c 

Points 

A 

B 

C 

1 Na2S04 
c - 

Na2S04 + NarS04. I OH20 

Na2S04. 10H20 

Na2S04. 10HIO 

Solid phase , 

NaCl 

NaCl 

NaCl + Na2S04 
b 

10.4 

14.5 

16.0 

21,7 

Composition of solutions (% wt.) 
' 

D 

E 

F 

, G 

NaCl 

26.6 

24.6 

22.7 

, 18.4 

14.5 
J 

7.7 

0 

Na2S04 

0' 

3.4 

7.1 
---. 



- 

3-12. Draw the isotherni curves of solubility for system NaCl- KC1 - H20 at 25•‹C and 

100•‹C. The solubility of NaCl and KC1 in aqueous solutions is given in table 3-6. 

Suppose an aqueous solution^containing 16,9% NaCl and 2 1,7% KC1 (in weight) at 

100•‹C is cooled to 25OC without evaporating of water.d%ermine the deposited 
\ ' 

solid and the solution formed in this condition. In a#process, water is 
1. 

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- KC1 - H20 
Z 

I I Composition of solutions I 

- 13. Draw the isotherm diagram of liquid-solid equili'brium for system MgS04 - 

- H20 at 45'C. The solubility of the system is showed in table 3-7. Suppose that ' - , 

T ' 

25•‹C 

1 OO•‹C 

water in an aqueous solution including 8% MgS04, 12% K2S04, 80% H20 in 

weight is evaporated at 45OC. Calculate the amount of water that will have to be. , . 

Points 

A 

B 

E 

C 

D 

A' 

E' 

B ' 

C ' 

Solid phase 

NaCl 

NaCl 

NaCl + KC1 

:KC] 

KC1 
\ 

' ~ a c l  

NaCI + KC1 

KC1 

KC1 

- (g NaCl or g KC1 per lOOOg HrO) 

NaCi 

36 1 

317 

298 

189 

" 0 

395 

275 

215 

0 

Na2S04 

0 

118 

162 

2 13 

361 

o 

353 

392 

563 



evaporated off in two cases: (1)  until the solution begins to be saturated with 

respect to K2S04, and (2) until the greatest amount of pure &So4 is deposited. 

Table 3-7: Solubility of system MgS04 - K2S04 - H20 at 45•‹C . 

Composition of solutions (% wt.) 

Solih phase Points 

3- 14. Suppose that a dilute aqueous solution contains 2kg K2S04, 70kg MgS04 and 

300kg H20. Estimate the processes of evaporation of water at 45•‹C until the 
> 

solution begins to be saturated with respect to both MgS04.6H%0 and 

K2S04.MgS04.6H20. 
7 I 

3- 15. Using the phase diagrams in the problem 3- 12, examine what solutions that have 

&So4 

initial component on the curve A'E' at I(jO"C will be separated with respect to both 
'4 

KC1 and NaCl when they are sooled,to equilibrium at3SoC. 
", 

MgS04 

" 
3-16. Suggest a cyclic process of separating KC1 and NaCl from solutions containing 

75kg NaCl and 150kg KC1 in 1000kg HzO in order to obtain the greatest amount of 
- / KC1 and NaCl in each cycle. 
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APPENDIX B' 
, , 

TEACHING SCHEDULE 

Part 1 (6:45 - 8:OO) ~ 
Preparation for the study ' 1 

. 4 ,  

2 1 -  ~ecture for unit 2 

I 

Lecture for unit 1 

Tutorial for unit .1 * 

' 

Tutorial for unit 2, * Lecture for unit 3 

3 Lecture ' -  for uhit 3 (cont.) ~utorial for unit 3 * 

' 5 1 Lecture for unit 3 (cont.) Tutorial for unit 3 (cont.) * 

6 1 Lecture for-unit 3 (cont:) Tutorial for unit 3 (cont.) * 

C Lecture for unit 4 Tutorial for unit 3 (cont.) * 

Tutorial for unit 4 

Tutorial for unit 5 . . - Lecture for unit 5 (cdilt.) 

Tutorial forfunit 5 (cont.) 

* : The study was conducted in these classes. 
* 



Dear students, 

" APPENDIXC 

LETTER TO STUDENTS 

i ' You will be'tnking the cbuisd "Phase diagrams of solid-ljqiiid e q ~ l r ~ 6 u m  for aqueous 

solutions and inorganic salts" as a selective course & this semester. In the iutorials of the .. . 
course, I will offer you epportunities to discuss in small group and help each other to ' - 

,. . 

'solve the pcoblems with the hopd that your lemirtg will be more effective. I also hope . 

. .. 
these activities will help yo,u3have experience to work together, and increase your self- 

confidence in learning. , * 

- s . '  - .  - .  
I am doing a study in teaching andlearning m$hods. The activities described ab~ve  a r ~  -. 

partiof my study. I am in;iting y w  to pakipate in the study. The study i i i l  be , 

conducted in six weeks. I would like to observe (or videotape) your working, to get your 
r 

opinions 6f this learning approach. ,) 
P 

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

time. I will guarantee your anonymity by using a pseudonym Lo identjfy your activities 

and di2logue in the study. 

B 

If you have any concerns about the-study, you may contact Dr. Robin ~ a r r o n  (604) 291- 
I . - 

3395. If you wwld like a copy of research report, you may codtact Dr, Allan ~ackinrion 

Thank you 'very much for your contributions. 

Sincerely, 

Le Thi So Nhu 

f 



APPENDIX D 

* SOME NECE ARY BEHAVIORS FOR LEARNING IN THE GROUPS .L 
-, 

- Do not leave the group when the group is working. 
, 

- All students in the groyg need to take turns participating in the group learning. 
B 

Everyone needs to participate in the group discus~fons by asking others what they are 

thinking. 

- All studeAts5n the group need to share ideas and materials.  embers in the group 

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

other's thinking. 

- All stidents may ask group-mates for help aqd assistance when seeking information. 

When some group members do not understand, others should offer explanations. 

- Grout members shouid rephrase what other members have said in order to mike 

%ertain that a message is understood o.r clarified. 

I - When.rneebers in the group have different opinions, the group should explore 

4 ,,'-\ 
various points of view and seek 'the reasons for each direhion befgre reaching 

conclusions. All grou$mehbers need criticize ideas in a respectful mariner. 
) 



APPENDIX E 

Group First day Added * 

B female 

Total 

,A male - B female C male D male 

B female' 
J. * 

C female D male 

A male 5 -  A female B female C male D male 

B male D female D male A female 

C male 

C male 

C female 

D male 

; C male 5 
a 

'A female B male 

B female A male 

Overall total: 27 

r/ * : Added after the first day - 
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3 I 

COURSE: PHASE DIAGRAMS OF SOLID-LIQUID EQUILIBRIUM FOR AQUEOUS SOLUTIONS 

AND INORGANIC SALTS. 

, . 
.I 

LEARNING ACTIVITIES: COOPERATIVE LEARNING IN TUTORIALS . 
+ .  

C 

I 

RESPONDENT: - FEMALE - MALE 

Z f 
PART A: Please circle the appropriate number on the right which correspond&o your I 

feeling about the statement on the left. 

1. Agree. 2. Disagree 3. Undecided, or not sure 

. -i' 
a 

1. I usuallyrried to prepare the answers of the problems before - the group workgeriods. 1 2 .3 

d 

2. I felt comfortable when telling my confusion and discussing 

with group-mates. 1 2 3 

3. I was willing to explain thin,gs to help my friends be aware 

of the probl- . 1 

7 
4. I rarely asked group-mates to know if they really understood 

the problems. 1 

5. I rarely asked others who did not participate in the group 

work himself/herself. 



6. I solved myself again the problems after the group work 

periods to insure my understanding. 1 2 3 

7. I felt isolated in my group. 1 2 3 

8. I disliked. to hear group-mates present the answers that I 
. . 

already knew. 
1 

FP*" 
-- 

9. Group work encouraged me to study every wegk. - 1 2 3 + 

10. Questions.@ my friends made me think the problems more 5 *, 

deeply. 

1 1. Working in the group helped me understand the problems 

better. 

12. Discussion with friends helped me overcome my confusions. 1) 2 3 

13. Group work periods were waste of time. 1 2 3 

14. I prefer the inswers of the teachers to discussion with 

group-mates to find out the answers. 1 2 3 

15.1 like to continue to solve the problems in small group in the 

rest of the course. 1 2 3 

16. I like more opportunity to work in small groups in other 

courses. 

17. Studying in heterogeneous groups is ineffective. 



PART B: Pleaseqmark appropriate answers for you: 
* 

9 ' 

18. In order to prepare for group work periods, I usually: 
k 

- - try to solve the problems myself. . 

- sketch the answers of problems. 

- glance over the content of the questions. 
*. 

- do nothing. 
y- 

1 

19. I studied - under 1 hour a week for this course at home.' 

- 1 to 3 hours g ' 

- more than three hours 

i - 
j 20. I felt my group worked well when we had 

I 
i 

2 members 

3 to 5 members 
- &  . 

PART C: Please answer the following questions: 
I 

21. Do you like this learning approach? - Yes -No . - Undecided 

Please present your reasons. 



' .  
22. Please tell the good points and*'e drawbacks of the format of cooperative learning in 

this course. 
Ir 

23. What dd you suggest?@ iinprovin$if we  ont ti nu; to 'work as groups? . 
1 

1, - 



I 

APPENDIX G I 
. I  

/ "  

OBSERVATION AND-VIDEOTAPING SCHEDULE 
I 

Day- Observation 

September 24 - Group 4 

Group 4 

v 

October 8 Group 5 Group 6 

Group 6 

' b 

- 
Group 3 

. Group 1 October 19 

October 26 Groups 4 and 5 



- u 
APPENDIX H +- %f 

RESPONSES TO CLOSED-ENDED QUESTIONS - - 

3 

(Results were'showed In terms of percentage of the responses) 
. 

Total of students in the class: 27 (1 1 females 16 males) 

. - 
2 

Total of returned responses can use: 23 (9 females 14 males) * 

b -- 
PART - A: A: Agree DA: Disagree UN: Undecided, or not sure 

- -- -- ---  - 

1. I usually tried to prepare the answers 'of the problems before 

the group work periods. 78 4 , 17 

i 

2. 1 felt comfortable when telling-my confusion and dikussing 

with group-mates. 

3. I was,willing to explain things to help my friends be aware 
b 

of the prdblems. 
C 

4. I rarely asked group-matks to know if they really understood 

the problems. 

d I rarely asked others who did not voluntarily particjpate in 

the group work. 

. \ 



6. I solved myself again the problems after the group wbrk 
1 

periods to insure my udqrstanding. 
i 

- - - 

7. I felt isolated in my g 

8. I did not like'to hear group-mates present 

already knew. * 

\ 

9. Group work encouraged me to study every week. 70 . 1 3  17 

10. Questions of my friends made me think the problems more 

deeply. 
'i 

group helped me understand the problems 

better. 

12. Discussion4with friends helped me overcome miy confusions. 70 4 26 

13. Group work periods were waste oTtime. ' 0 8 3 17 

14.1 prefer the answers of the teachers to discussion with 

group-mates to find out the answers. 

+ 15. Tlike to continue to solve the problems in small group in the I 

\ * * 

rest of the course. 74 4 
'"s 

22 . , 

16.1 like more opportunity to wdrk in small groups in other 

'L' courses. 
65 0 35 ~ 

17,8tudying in heterogeneous groups is ineffective. 
, 1. 0 52 48 

rs 



18. In order to prepare fur group work periods, I usually: 

- try to solve the problems myself 3.9% (* ) 

- Sketch the answers of problems 30% 

- glance over the content of the questions 22% 

- do nothing 0% 

- others - 
i) 9% 

19. I studied . . . . . . . a week for this course at home. 

- under 1 hour 

- 1 to 3 hours @ 65% 

- more than three hours 35% (**) 

++ 
20. I felt my group worked well when we had - 2 members. 9% * 

87% - 3 to 5 members 

' PART C :  
b 

- others 4% 

2 1 .  Do you like this leaning approach? - Yes 82% 

/- 

1 - - -No ' 9% 

- Undecided 9% 
0 

Note: (*) 67% of the female in the class - 21% of the male in the class. 
*+ 

(**) 67% of the female in the class - 14% of the male in the class. 
, 




