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ABSTRACT

This study explores the outcomes of delivering eaags courses in the senior
vocational commercial high school. This study perfed experimental teaching to
determine the effects of instructional methods l@iding cooperative learning and
didactic instruction) and ability levels on leamiachievements of economics and
class climate. The instruments of this study cosgari“Class Climate Inventory” and
“Achievement Test of Economics”. 63 students (idahg 30 students in the
experimental group and 33 students in the controug) were sampled from the
department of data processing in commercial higloalc This study applied the
quasi-experimental unequal group design, and intiaddo the means and standard
deviation, conducted statistical methods, suchwasway Analysis of Covariance
(ANCOVA) and one-way Multivariate Analysis of Coiamce (MANCOVA), to
analyze the data. Additionally, this study requirddssroom observation, teacher
reflection journals, the creation of teaching filaad student feedback to examine the
effectiveness of cooperative learning. The resuétgealed that students in the
cooperative learning group significantly absorbeaterinformation in Economics and
displayed improved class climate compared to stisden the traditional didactic
instruction group, and that the practice of soskills in the process of cooperative
learning is significant. The conclusions of thisudst list recommendations for
teachers and future research regarding coopelatveing.
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1. Introduction

For students studying in commercial high schoatenemics is a foundational
and essential subjec¥u (2001) stated that the content of economicsnotievers

abstract concepts and various relationships betwadables. Expecting students to
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gain in-depth knowledge of these materials withyare-way teaching from teachers
Is impractical.To enhance creativity, learning attitudes, andesttidnotivation during
the process of learning economics, past studies kawloyed various approaches,
techniques, and new technologies in teaching, imnat@mpt to improve learning
effectiveness. For instance, diverse teaching egjie¢ were adopted to boost
participant confidence in learning economics; sgsbaet calculations and charts
were utilized to assist students learning absttacicepts and various relationships
between variables; computer simulations and gamese vemployed to enhance
learning motivation and achievements; and Inteapgilications were incorporated
into economics teaching to boost learning achievenatendance rates, and learning
motivation (Johnston, James, Lye, & McDonald, 208@hmidt, 2003; Yamarik,
2007). In Taiwan, Chen (2002) applied critical thinking @eonomics teaching and
achieved significant effects on student criticahkimg abilities and class climate; Lu
(2002) applied the principles of constructivisnmdesigning an economics course, and
gained favorable responses. Though most studieardieg economics provide
empirical bases with positive support, the effeatiess of computer-related skills in
economics teaching is limited by a number of elesiesuch as equipment, budgets,
teacher computer skills, and educational softw#te 2001).

In the past decades, cooperative learning has igainemuch attention in
academia as an approach requiring peer interadfachers assign the responsibility
of learning to the students; boosting class paaioon and thereby increasing the
willingness of students to learn, converting thenonf passive recipients of
knowledge to active participants of knowledge. Tigio cooperative learning,
students can exchange learning experiences angl ielelaancing learner conceptions.
This consequently stimulates student interest athisng materials, and constitutes
higher learning achievement. Students simultangdostome more positive toward
the subject, learning to accept the diverse ranigepmions of their peers in a
cooperative learning environment (Johnson & Johnsk®89). The Educational
Resources Information Center (ERIC), for instanbeasts over 5,000 works
involving cooperative learning, the oldest of whatdtes back to 1966. Past empirical
studies have generally supported that the instmati methods in cooperative
learning are significantly beneficial to studentarl@ng achievements, learning
attitudes, motivation, self-efficacy, interpersonagtionships, and class climate (Yu,
2001). Cooperative learning aids teachers in deviatingnfitoaditional and routine
teaching, thereby bringing new vitality to teaching

Another issue the study addresses is whether caigerlearning favors
classroom management. At present, course schedubescational high schools in
Taiwan are compact; teachers and students therdéfave few opportunities to
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interact with each other, and common consciousaessng a class is difficult to

develop. Whether to alter approaches to teaching is a natawoint, such as

importing cooperative learning to enhance the Imgicand cohesion of class climate,
further improving the function of education.

2. Methods

Research Design

This study adopted a quasi-experiment nonequivatgoup design using
existing classes as sample units. The controllathias were student qualities,
teaching material qualities, and teacher qualitiesich were controlled to be as
consistent as possible during the process of thererent.

This study examined two experimental variablestrugsional method and an
ability level of economics. In the instructional tined, cooperative learning was
applied on the experimental group, the model forictvh was student
teams-achievement division (STAD). The authorsgtesi lesson plans and teaching
materials based on actual teaching circumstan@esndet the requirements for
teaching economics, and utilized traditional digactstruction for the control group.
In ability levels of economics, the method for goowg the students by achievement
was to divide the students in the experimental grad the control group according
to their pretest scores in economics in the presssemester; two midterm scores, and
one finals score. The students were then ranketthdoyaverage of the pretest scores.
The top 25 % of the two groups were categorizethahigh achievement group, the
bottom 25 % as the low achievement group, and thmteveen as the medium
achievement group. During the experiment, the stisgdeith different achievements
in the experimental group were assigned heterogesteand evenly among the
cooperative learning groups; the control group ieetconstant in terms of teaching
style.

Research Hypothesis
This study proposed the following hypotheses:

H,. Different instructional methods and ability levetdé economics have no
significant impact on the learning achievementsagfnomics.

H.: Different instructional methods have no significempact on class climate.

Subjects
This study employed eleventh grade students ird#ta processing department
at a national commercial high school in CentraWweai as the study subjects. Due to

restrictions from the current educational systerd alass placement teaching, the
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study was unable conduct random selection for stisdas samples. Therefore, this
study collected samples using classes as unitscfass was randomly designated as
the experimental group, and the other as the dogtomp. Teaching was conducted
using cooperative learning in the experimental groand traditional didactic

instruction in the control group. The distributidnghe samples are shown in Table 1.

Table 1 Distributions in the samples

Control group Experimental group Total
man 9 10 19
female 24 20 44
Total 33 30 63

I nstruments

This study employed two instruments: (1) an achiesat test of economics; and
(2) a class climate inventory. The process of piagathese two instruments is
explained as follows:

« Achievement test of economics: Using a two-way sjgation table and the
levels of the cognitive domain. A pretest was canteld by 61 twelfth graders
in the department of accounting at the same sch®ol. confirm the
appropriateness of the test questions, the difficaihd discrimination of each
guestion was evaluated. This study adopted a digtaiion measure of .30 as
the acceptance criterion; 12 questions with lowéscrémination were
eliminated, resulting in 33 remaining test quesion

e Class climate inventory: this inventory was basead tbhe physics and
chemistry classroom climate questionnaire by Ch2008) and the class
climate inventories by Hsu (1999) and Li (2001)eT@ronbach’s: of the four
constructs (teacher support, peer support, sdiisfa@nd cohesion) were 0.74,
0.77, 0.80, and 0.82, respectively. That of theral/énventory was a high
0.92, indicating high reliability.

Data Analysis

To achieve the objectives of this study, this staedyloyed SPSS for Windows
15.0 in data analysis and processing. A two-way AN@ was first performed to
examine the influence of the two instructional noelh on the economics learning
achievements of the commercial high school studéxtsne-way MANCOVA was
then conducted to investigate the effects of theitvgtructional methods on the class
climate of the commercial high school students.



Instructional | mplementation

The traditional didactic instruction given to thentrol group in this study was
implemented. The cooperative learning for the expemtal group was planned in
three parts: a warm-up activity before the expenitaleteaching, instructional design,
and cooperative learning. The warm-up activity uideld description of cooperative
learning, group assignment and roles and tasks dedieed, as well as class rules and
group rules.

In coordination with the integrity and progresstioé course content, each unit
was covered over three periods in a week, comris#b minutes. The design of the
unit activities contained the following six pari@) the theme of the unit; (2) an
explanation of the teaching goal; (3) a summarthefcontent and main concepts; (4)
specific goals; (5) unit activities, teaching aidsd time; (6) assessment activities.
Finally, the authors compiled three chapters cosmmyi international trade and
finance, economic fluctuation, and economic devalept and growth into 7 teaching
units, based on the content and format of the wmdts described above.

3. Results

Student Learning Achievement on Economics

In terms of the test for homogeneity, the F valws .18 and p>.05; therefore,
the variances within each cell are homogeneoudpooimg to the basic assumption
for the analysis of covariance. The covariate o study was the students’ ability of
economics, and the dependent variable was the egosoposttest score. The
correlation value between the two was .57 (p<.0Bibjicating significant correlation
in accordance with the basic assumptions for tladyais of covariance.

With the satisfied assumptions, the analysis ofadawce could thus be
performed, to test whether the interaction betwastructional method and ability
level of economics is significant, and whethernan effects of each group are equal.
Table 2 shows the mean, standard deviation of ilegchievement and ability level
of economics. In summation of the two-way ANCOVAosm in Table 3,
“instructional method x ability level of economicegpresents the statistical test for
the significance of the interaction. As the F vawid.83 and p>.05, the main effects
of the instructional method factor, the level ajrsficance was achieved. The F value
was 14.35 and p<.05, indicated that different irdtonal methods induce varying
economics learning achievements after the influeidbe covariate is eliminated. In
addition, the main effect of the ability level adaomics factor did not achieve the
level of significance with an F value of 1.92 arel(b. A different ability level of
economics has no significant impact on the lear@iciggevement of economics once

the influence of the covariate is eliminated. Ags thain effect of the instructional
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method factor reached significance, a post-hoc eoisgn revealed that the adjusted
means of different instructional methods reachgdiscance, thereby supporting the
notion that the learning achievement of studentgliaby cooperative learning are
superior to those of students taught by traditi@i@ctic instruction.

Table 2 Descriptive statistics of and ability aadrhing achievement of economics

Group Ability level N Pretest Posttest
M SD M SD
High 8 75.25 11.50 57.50 21.9%
Control group medium 17 50.35 7.82 47.0( 10.683
low 8 31.13 4.79 34.13 8.32
, High 8 81.25 5.01 64.88 10.51
Experimental :
Medium 14 61.00 9.82 67.93 11.7
grodp Low 8 35.00 8.25 54.75 7.01
Table 3 Summary table of two-way ANCOVA
Source SS df MS F
Covariance 1386.56 1 1386.56 10.82
Instructional method(IM) 1839.1% 1 1839.15| 14.35"
Ability of economics(BE) 49291 2 246.45 1.92
(IM)x(BE) 470.25| 2 235.13 1.83
Error 7177.62| 56
Total 204134.00| 63

*p <.05; *p<.01; ***p <.001

Class Climate

In the test for the assumption on homogeneity gfegsion (parallel regression
lines), the interaction test between instructionsthod and the teacher support
construct derived Wilk's\=.78 and p<.05, thereby reaching the level of $icgmce
and rejecting the homogeneity of regression assompfhis indicated that the
teacher support pretest score was not approprg&te eovariate. Furthermore, the
Wilk’s A derived from the tests for the interactions betwstructional method and
peer support, satisfaction, and cohesion were.93,and .85 (p>.05), respectively.
These statistics did not reach the level of sigaiice, supporting the homogeneity of
regression assumption, and showing that the pretestes for peer support,
satisfaction, and cohesion were suitable as caearidn testing the assumption for
linear dependence of the dependent variables anariates, Wilk'sA was .22 and

p<.05. The level of significance was thus reachmdaning that the common slope
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was not 0. This indicated that the covariate inflteeof the peer support pretest score,
the satisfaction pretest score, and the cohesietegir score required adjustments
using covariates. Using Box’s Test of Equality av@riance Matrices, the F value
derived was 1.49 and p>.05, in accordance with hbenogeneity of variance
assumption.

Table 4 Summary table of one-way MANOVA

Source df SSCP Wilk’a
Instructional 1 1355.22 1259.10 1583.9% 2056.4% .22
method 1259.10 1169.79 1471.61 1910.59

1583.9% 1471.6]1 1851.29 2403.5/
2056.4% 1910.59 2403.54 3120.52
Error 58 792.3f 553.09 768.63 540.44
553.09 1489.81 1219.98 910.5]
768.63 1219.98 1929.17 1021.08
540.44 910.98 1021.08 1059.11

A e o = =

Total 59
**xp <.001

Table 5 Summary table of one-way ANOVA

Source Scale SS of MS F Post ho¢
Instructiona teacher support, 1352.22| 1 | 1355.22| 99.20" D)>Q)

method | peersupport | 1169.79 1 | 1169.79| 45.54" 0>Q)
satisfaction | 1851.29 1 | 1851.29| 55.66 | (1)>(2
cohesion 3120.52 1 | 3120.52| 170.89 | (1>
Error teacher support, 792.37| 58 13.62
peer support 1489.8] 58 25.69
satisfaction 1929.17 58 33.26
cohesion 1059.11 58 18.26
***p <.001 Note. (1) = cooperative learning; (2) =itianal didactic instruction

Table 4 shows that after eliminating and contrgllithe covariates, adopting
different instructional methods in economics classsults in significant differences
in class climate (Wilk’'sA=.22, p<.05), thereby rejecting null hypothesis Hsing
one-way MANCOVA for multiple comparisons of the féifences among each group,
the results, as shown in Table 5, reveal significhffierences in the teacher support,
peer support, satisfaction, and cohesion constrmcthe class climate inventories
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obtained from the two classes. Finally, as presemé¢ables 5 and 6, a comparison of
the adjusted means in each group after eliminativey covariate shows that the
inventory scores in all the class climate conssraétthe class employing cooperative
learning were greater than those of the group eyimjo traditional didactic
instruction. In summation of the results from statal analysis, application of
cooperative learning when teaching economics toneceroial high school students
can significantly enhance the class climate duciags, including the teacher support,
peer support, satisfaction, and cohesion constructs

Table 6 Adjusted mean and standard deviation akatéimate

M SD
Method Scale N M SD (adjusted)| (adjusted)
N teacher support, 33 22.36 3.74 22.40 .66
Traditional
. _ peer support 33 18.55 5.0§ 18.09 91
didactic : -
. . satisfaction 33 23.03 5.57 22.45 1.03
instruction
cohesion 33 16.24 5.14 15.17 g7
teacher support, 30 32.00 3.55 32.26 .70
Cooperative| peer support 30 26.73 5.86 27.25 .96
learning satisfaction 30 33.33 5.57 33.98 1.09
cohesion 30 29.90 5.14 30.59 .81

5. Discussion and Conclusions

Once the teaching experiment was completed, thétsefsom the achievement
test of economics administered to the experimegtalp and the control group
revealed that the learning achievements of studentse experimental group were
evidently superior to those of the students indbetrol group. This result supports
the findings of most studies in which cooperatiearhing is contributive to the
performance of learning achievements on economiochinston, James, Lye, &
McDonald, 2000; Schmidt, 2003; Yamarik, 2007). Thbe results of this study once
more confirm the positive functions of cooperatigarning on learning achievements.

Regarding achievement groups, however, the resilthe achievement test
showed no significant differences between the higlddle, and low achievement
groups of both classes in economics learning aemewts. According to the
literature review, past studies indicate that neistlents benefit from cooperating
experiences, regardless of prior abilities. Sevetatlies (such as Anderson, 1970;
Spilich, Vesonder, Chiesi, & Voss, 1979) have aféd that cooperative learning is
more advantageous to students with higher or Iaddities, but is more limited in
promoting the learning achievements of student$ witddle abilities.Concerning
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cooperative learning being more beneficial to stislevith higher or lower abilities
compared to those with middle abilities, the reswoit this study do not correspond
with this conclusion.

In conclusion, the time length of seven weeks figrteaching experiment in this
study may be the crucial reason why significantedénces were not obtained. After
the teaching experiment, the results of the cléissate posttest administered to the
experimental group and the control group showedyaifeantly higher increase in
the experimental groups in all constructs (teacugport, peer support, satisfaction,
and cohesion) than those in the control group. Goetgpto the results of numerous
domestic studies (such as Lin, 1992; Li, 2001; Ni2004) where significant
differences were not achieved in one or two coestruthe results of this study
strongly prove that cooperative learning positivelpd significantly influences
affective attitudes, in particular, class climate.

Finally, according to the results of the meta-asiglyconducted on cooperative
learning by Huang and Lin (2002), cooperative leayns a significant instructional
method. From a perspective of whether results exigbperative learning is a
instructional method worth recognizing, which i€a@clusion shared by this study.
Regarding the effect size, though the mean effeeissobtained by Huang and Lin
(2002) were significant, the true effect sizes weot high, implicating a limited
effect on learning achievement. A review of pastd&s revealed that most studies
had utilized STAD as the cooperative learning stnat which is identical to the
strategy used in this study. Whether a better tagcétrategy exists to enhance the
true effect sizes under different circumstancewithn different subjects is a question
worth considering. Therefore, this study suggeasas future studies devote efforts to
different teaching strategies of cooperative lgagror incorporate multiple strategies
to enhance the true effect size of cooperativenlagr
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