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Cooperative learning is one among the most innovative and popular strategies of learning for present century students. It is
theoretically grounded and extensively researched teaching-learning practice which is believed to foster the achievement of all
types of students. Since cooperative learning is in the nascent stage in India and it is not much trendy method of teaching, the
investigator carried out the present study. *e present study is an experimental investigation that explores the impact of the
structured cooperative learning strategy (STAD method) on the achievement of low-achievers, average-achievers, and high-
achievers students in biology at the secondary level. *e pretest and posttest experimental design was used, and control and
experimental groups are equated on the basis of pretest scores. *e sample consisted a total of 63 students of ninth class students
from Varanasi city. Data were collected and analyzed with t-test, and analysis of covariance (ANCOVA) was performed to test the
hypotheses at 0.05 levels of significance with the use of the biology achievement test (BAT). *e results revealed that students
taught by the cooperative learning strategy perform better on the BAT at three levels of the cognitive domain of knowledge,
understanding, and applying, than those taught using the conventional method of instruction. *e study revealed that low-
achievers, average-achievers, and high-achievers students of the experimental group outperform the control group. So, it can be
concluded from this study that the STADmethod of structured cooperative learning fosters the achievement of low-, average-, and
high-achievers students in Indian context. It was therefore recommended that teachers should be encouraged to use the co-
operative instructional strategy to teach biology and other subjects in secondary schools to facilitate learning of higher levels of
cognitive domains to meet challenges of the twenty-first century.

1. Introduction

*e knowledge of biological science is very essential for the
betterment of life as it educates us about the living organisms
and their interaction with the nonliving things. An indi-
vidual learns about the environment only by studying the
biological sciences and therefore may improve their quality
of life. In most of the secondary schools, the syllabus of
biology is generally overloaded, and therefore, the teachers
used the lecture method which they feel helps them to
convey the large amount of information to the students
within a short period of time [1, 2]. Most of the schools in
India promote competitive learning among students where

students always struggle hard for getting better position
from others [3]. *e objectives of science education for
secondary students emphasized that the students should be
engaged in learning science as a composite discipline and
stress should be given on working with hands and exper-
imenting with tools to verify the principles and facts given in
textbooks and engaged them in activities and analysis on
issues surrounding the environment and health [4]. Further,
it focused that the teaching of science subject should be in a
way that can develop a comprehension among students
about learnt knowledge and higher-order thinking skill that
enable the students to solve problems and make decision in
everyday life. But it is common observation that the main
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focus of the teachers is to complete the prescribed syllabus
and prepare students to pass out the examination without
realizing whether students understood the concept or just
memorized the answers. *is is quite contrast to the ob-
jectives of science learning as described in [4]. NCF shorted
out three major issues of science education in the complex
Indian scenario. First, science education is still far from
achieving the goal of equity as enshrined in the Indian
constitution. Second, science education develops compe-
tence but fails to encourage inventiveness and creativity, and
third is the overpowering examination system. *e equity
issues in science education are a major problem for a
democratic nation such as India, because equity is the
fundamental goal of any democratic society. Yet, so far, our
education system has failed to address the issue of acces-
sibility and equity in quality science education “for all”
adequately. Many students come out of schools as “scientific
illiterates” or would soon lapse into this state. In a com-
petitive school environment, students try to pull the leg of
each other in a race to achieve a better grade from their
fellow, and these competitive classrooms are dominated by
anxiety and stress [5]. Due to lack of trained and qualified
science teachers, the classrooms in India are generally
overcrowded, and the teacher gets very less opportunity to
give individual attention to all students. Consequently, the
poor students who loss their confidence and self-esteem
suffer a lot. Sometimes, they become deeply demoralized,
and due to over stress, they may undergo extreme depression
and occasionally commit suicide in case of failure. *ere is a
strong need to understand that it is not a failure of the
students but the failure of the school system which became
failed to cater the individual need [6]. To surmount the
aforesaid issue in the teaching of the science, the teacher
must quest for some innovative methods for making their
teaching more effective so that a quality science education
must be available for all types of students irrespective of their
abilities. So, it is call of time that to create such learning
environment that ensures success in science is not only for
good students but also for low achievers. For designing such
learning environment, we need to incorporate some alter-
native teaching methods along with conventional pedagogy
for making teaching-learning more student oriented and
effective so that education of science could be available for all
students not only those who gravitate to the field or consider
themselves “science type” [5]. According to Slavin [7], co-
operative learning has been proposed as a solution to many
problems in education. He believed that under certain
circumstances, the use of cooperative learning can help
educators achieve many of their goals; therefore, in our
Indian circumstances also, cooperative learningmay provide
fruitful results.

Over the past decade, cooperative learning has emerged
as the leading effective approach to classroom instruction.
*e theory of cooperative learning is grounded in social
constructivism. *is philosophy believes that an individual
may achieve and learn more than their actual potential while
working in a group. Johnson et al. [8] define “cooperative
learning as an instructional method in which, students work
together in a small groups to maximize their own and each

other’s learning.” Students perceive that they can reach their
learning goals when the other students in the learning group
also reach their goals. *ey worked together with the team
with “we feeling” attitude to attain the academic goal [9]. It is
an instructional strategy, where small groups of students
with diverse level of ability and different background work
together to accomplish a common learning goal. It involves
the active participation of students in group learning that
accentuates positive interaction among them. Due to this
type of participation, cooperation among the group mem-
bers develops which is the most essential component of
cooperative learning. *e participation of students may be
enhanced through rewarding them for their individual and
collective efforts. Slavin [10], Okebukola [11], and Esiogbu
[12] recommended the use of the CLS in teaching science
subjects. *e use of cooperative learning in classrooms helps
to achieve not only the cognitive goals but also in realizing
and developing social and psychological aspect of education.
Ariffin [13] stated that science teachers need to try co-
operative learning in order to enhance scientific skills and to
increase achievement in science. During cooperative
learning situations, students learn to help each other by
sharing knowledge and resources. Consequently, the stu-
dents who work in cooperative groups outperform than the
students who work by themselves or in competition with
each other [14]. *e implementation of cooperative learning
is an effective instructional method for enhancing academic
achievement of all ability levels, gender, and ethnic groups
[15, 16]. Beyond that, cooperation enhances learning in
several ways. It facilitates the students to work in a group and
also encourage them to associate in the team and make them
realize that they cannot succeed unless everyone succeeds
[17]. *e students actively involve in the learning process
and assist each other to make sure the participation of every
member of the group for the completion of assignment and
to achieve the common group goal [18]. *erefore, this
strategy can be well suited to improve the learning and
achievement of all kinds of students, who have diverse ac-
ademic abilities.

2. Review of Related Studies

Kosar [19] and Khan [20] in their respective research studies
found that cooperative learning had more positive effect on
achievement of science as compared to traditional methods
at the elementary level. Research studies of Yager [21], Miller
[22], Bowen [23], and Ebrahim [24] also indicating co-
operative learning promote the achievement in the science
subject. Pandey and Kishore [25] suggested that cooperative
learning is effective than the traditional method only at the
knowledge level but had no significant effect at the com-
prehension level at secondary students. Kirbirige and
Lehong [26] and Anderson et al. [27] reported that co-
operative learning enhances performance in science more
than traditional methods at the secondary level. Research
works of Muraya and Kimamo [28], Achor et al. [2], and
Nnorom [29] confirm that the cooperative learning strategy
(CLS) fostered the learning of biology. Yapici [30] suggested
that the blended cooperative learning environment had a
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positive effect on biology achievement for secondary
school students. *e research work of the above scholars
clearly indicates that cooperative learning is one of the
innovative teaching strategies which have potential to en-
hance student learning and performance in science subject
and in biology. Further review of the literature is carried out
to investigate the role of cooperative learning with respect to
diverse academic abilities commonly categorized as low
achievers, average achievers, and high achievers in a typical
classroom.

Slavin Robert [31] in his meta-analytical study reported
that 61% research studies on cooperative learning show that
it is better than traditional methods of instruction. Further,
he suggested that it has positive effects in all major subjects,
for high, average, and low achievers, and all grade levels in
urban, rural, and suburban schools. Research study carried
out by Kennth and Young [32] suggested that cooperative
learning did not enhance achievement of higher achiever
preservice teachers. Similarly, Armstrong [33] also reported
that there was only slightly increase in performance of gifted
students when they work in heterogeneous groups with
average achievers in comparison with homogenous groups
of gifted students. Similarly, results were reported byMajoka
et al. [34] who conducted studies on secondary school
mathematics students and found that no significant differ-
ence was found in the high achievers in experimental (STAD
group) and control groups, while significant difference was
found in the low achievers of experimental and control
groups. *is study shows that the structured CLS is more
favorable for low achievers than high achievers. Other
studies conducted by Singhanayok and Hooper [35] showed
that both high- and low-achievers sixth-grade students
performed better while working in teams than those working
individually in computer-based instruction on “relation-
ships among organisms” topic. In the same way, Khan [36]
in his experimental study on English language of eighth
grade students found that student team achievement di-
vision (STAD), a highly structured CLS, had significantly
increased the academic performance of high-achiever as well
as low-achiever students. Besides these studies, some re-
search studies are also conducted on the effect of CLS on
average achievers as Numprasert [37] in an experimental
study showed that students’ academic achievement scores in
course BG 1202-Science, Man, and his environment were
significantly improved at higher, middle, and low achiever of
cooperative learning groups as compared to their peers in a
class taught by the traditional lecture method. While in
another study, Buchs et al. [38] demonstrated that highly
structured cooperative learning had a positive impact on the
understanding of average-ability students on the target task.
Further, their study also suggested that students at all levels
had been improved from the baseline test to the posttest. It
was found low and high achievers had the similar pro-
gression in experimental and control groups, whereas av-
erage achievers progressed more in the highly structured
condition. Gemechu and Abebe [39] conducted a study to
examine the effect of cooperative learning (STAD method)
on student achievement in mathematics. He found that the
STAD method is more effective than traditional methods of

mathematics learning for ninth class students, and it is
significantly increasing the academic performances of lower-
and higher-achiever students. Reviewing the above literature,
most of the researchers revealed that CLS has a positive effect
on lower achievers and few suggested that it can also enhance
the performance of high achiever or gifted and few are in-
conclusive regarding the significant enhancement of
achievement of higher achievers and most of the studies
neglected the achievement of average students. Since most of
the students in the normal classroom are average performer, it
is also important to investigate the effect of CLS on average
achievers. Most of the experiment was carried out in abroad
and mostly on mathematics. *ere is dearth of study on
biological science, and no such study had been carried out in
Indian culture in biological science. In the present study, the
investigators took the structured and systematic method of
cooperative learning (STAD method) which can easily
adopt for Indian classrooms. Keeping in the view of above
research gap, the study has been aimed to fulfill the following
objective.

2.1. Objective of the Study. To find out the effect of the
structured CLS (STAD method) on the academic achieve-
ment of low achievers, average achievers, and high achievers
in biology at the secondary level.

2.2.Methodology of the Study. *e present study is a pretest-
posttest randomized group design experiment. *e school
was chosen purposefully according to the need and con-
venience of the investigator. *e total sample of 63 students
was randomly placed into two groups:

R O1 X O2

R O3 C O4
(1)

where R, random selection; O1 and O3, pretest scores; O2
and O4, posttest scores; X, experimental group; C, control
group.

One group called as the experimental group (32 stu-
dents) which is taught by the structured cooperative
learning, student team achievement division (STADmodel),
and the other group called as the control group is taught by
traditional/conventional, lecture-cum demonstration
method. *e two groups were examined on the basis of
pretest scores. No significant difference was found in the
pretest score of both the group. Students were categorized
into high, low, and average achievers on the basis of their two
successive test scores in science in previous standards. *e
details of the sample are represented in Table 1.

3. Instruments for Data Collection

To fulfill the objective of the present study, the following
instruments were constructed and used to collect the rele-
vant data:

(i) BAT: biology achievement test (BAT) was de-
veloped by the researcher consisting of 100 items of
knowledge, understanding and applying levels of
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the cognitive domain of Bloom’s taxonomy. It was
validated by experts of test and measurement and
three experienced biology teachers for face and
content validity. *e reliability coefficient of the test
was calculated by using the Kuder–Richardson
formula 20 and Cronbach coefficient (split half
method of reliability) method, and the values were
found as 0.67 and 0.838, respectively.

(ii) Layout plans on structured CLS (STAD model)
and related worksheet: the layout plans and
worksheets based on these plans deal with the
theme of “organization in living world” that
covers the four units of Class IX science textbook
of the National Council of Educational Research
and Training (NCERT). Both layout plans and
respective worksheets include units: “cell: the
fundamental unit of life; tissue; diversity in living
organisms; why do we fall ill?” *e plan com-
prised of instructional objectives, a list of mate-
rials needed, group size, assignment of roles, and
arrangement of the room.

(iii) Opinionnaire to assess the perception of students in
cooperative learning: an opinionnaire of 15 items
was prepared to assess the perception and feedback
of students towards cooperative learning.

3.1. Experimentation. After the pretest, the whole experi-
mental group was divided into eight subgroups. During the
formation of subgroups of four members, researchers have
taken care to maintain heterogeneity within the group in
terms of academic achievement of students as well as in
terms of personal variables such as gender, caste, and so-
cioeconomic class. Each cooperative learning group was
comprised of one high-achiever, two average-achievers, and
one low-achiever students. In the beginning of the experi-
ment, students were not ready for sharing their knowledge
and content material with others; some high-performing
students also refused to work with low-performing students.
So, in first three days, the experimental group was given a
brief orientation on the cooperative learning processes. A
researcher told them about the benefits of teamwork and
cooperative learning by giving different examples, such as
teamwork of Indian cricket team and also organized some
fun games and group activity to introduce them the im-
portance of cooperation and to develop a harmonious re-
lationship among them. *e five essential elements of
cooperative learning and the benefits of cooperation over the
competitive and individualistic learning were explained to
them.

In this cooperative learning (STAD method), each
member was responsible for his/her assigned role and ac-
countable for completing his/her share of work or tasks.
*erefore, the roles and responsibilities are clearly men-
tioned and explained to the members. For systematic
implementation of STAD in the classroom, researchers
developed systematic layout plans and worksheets. *e
teacher (researcher) briefly explained the concepts about the
content and focused the attention of students on the im-
portant points of learning as according to the layout plan of
STAD. *en, each group was provided a single worksheet
based on layout plan and instructed to fill and complete it
cooperatively after discussion with each other. While stu-
dents are working in groups, the teacher moved to each
group to observe the activities of students, to motivate, to
guide, and also help them to resolve the conflict if arises.
Individual as well as a group performance both were con-
sidered for final assessment. *e team that had the highest
score was declared as the winning team, and the title of
“Biology Star” was given to them.

Parallel to the treatment of the experimental group, the
control group was taught by the lecture-cum demonstration
method covering the same units of biology as in the ex-
perimental group. *e lesson plans for the control group
focused on same instructional objectives. After the treatment
of 45 instructional periods (2months), same BAT was ad-
ministered to the students in both the groups.

3.2. Statistical Analysis. Data were analyzed using IBM SPSS
Statistics 20 Software for the t-test followed by one-way
analysis of covariance (ANCOVA). All values were
expressed as mean (±SE). p value <0.05 was considered
significant in the present study. However, the researcher
wants to compare the mean difference between the exper-
imental and control group which are not correlated with
each other and also differ in terms of sample size and other
demographic variables. *erefore, an independent sample t-
test had been used. Best and Kahn [40] also suggested that
even random assignment of subjects is not necessary form
exactly equal groups; therefore, ANCOVA was used to
statistically control the differences in pretest.

4. Results

4.1. Impact of Cooperative Learning on Pre- and Posttest of
Low-Achiever Students. *e independent sample t-test
analysis revealed no significant differences in any of the
variables of different cognitive domains and also in the total
BATscore. It clearly shows that the BATscore at the prelevel
was matched in both the group as the values were not
significant (Table 2).

Table 1: Details of the sample selected for the experimental and the control groups.

Category Subcategory
Groups

Subtotal Total
Experimental (n � 32) Control (n � 31)

Achiever
Low 9 9 18

63Average 16 16 32
High 7 6 13
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After the treatment with cooperative learning (STAD
method) and traditional method in both the experimental and
control group, respectively, it has been observed that the BAT
score in both the groups was increased, but when compared
with the control group, the values were found to be signifi-
cantly higher in the experimental group suggesting the
positive effect of cooperative learning. *e BAT score was
significantly increased in the knowledge level (27.67%,
p< 0.05) and total score (29.31%, p< 0.05) as compared to
the control group (Table 2). Although the changes in un-
derstanding level (26.09%, p> 0.05) and applying level
(37.61%, p> 0.05) were not significant, the % change was high
that could be due to the more standard deviation (Table 2).

*e ANCOVA of lower-achiever students indicated that
F(1,17) � 32.115 and p � 0.001 is significant at the 0.001 level.
It confirms our previous results that structured CLS sig-
nificantly fosters the achievement in low-achiever students
(Tables 3 and 4).

4.2. Impact of Cooperative Learning on Pre- and Posttest of
Average-Achiever Students. *e independent sample t-test
analysis showed no significant differences in any cognitive
level and also in the total BATscore for average achievers. It
clearly shows that the BATscore at the prelevel was matched
in both the groups as the values were not significant
(Table 5).

After the treatment with cooperative learning (STAD
method) and traditional method in both the experimental
and control group, respectively, it has been observed that the
BAT score in both the groups was increased, but when
compared with the control group, the values were found to
be significantly higher in the experimental group suggesting
the positive effect of cooperative learning.*e BATscore was
significantly increased in knowledge level (15.77%,
p< 0.001), understanding level (25.94%, p< 0.001), applying
level (20.87%, p< 0.001), and total score (20.25%, p< 0.01)
as compared to the control group (Table 5).

In ANCOVA of average-achiever students, F ratio is
32.635 at df 29, i.e., F(1,29) � 32.635 and p � 0.001 is

significant at the 0.001 level. It confirms our previous results
that CLS significantly fosters the achievement in average
students (Tables 6 and 7).

4.3. Impact of Cooperative Learning on Pre- and Posttest of
High-Achiever Students. *e independent sample t-test was
performed for the pretest analysis of the high-achiever
student in both experimental and control groups. It
showed no significant differences in any of the variables and
also in the total BAT score. It clearly shows that the BAT
score at the prelevel was matched in both the groups as the
values were not significant (Table 8). *e posttest analysis of
a high-achiever student showed a significant increased in
knowledge level (15%, p< 0.05), understanding level (15%,
p< 0.01), applying level (21%, p< 0.01), and total score
(16.73%, p< 0.01) as compared to the control group
(Table 8).

ANCOVA of higher-achiever students shows F(1,10) �

26.736 and p � 0.001 is significant at the 0.001 level. It
verifies the t-test results that CLS significantly fosters the
achievement in higher achievers (Tables 9 and 10).

5. Discussion

*e present study reveals that the structured cooperative
learning strategy (STAD method) significantly fosters the
academic achievement of diverse ability of the learner, in-
cluding low-, average-, and high-achiever students at
knowledge, understanding, and applying a level of cognitive
domains. In the present study, the researcher was conscious
during group formation and the researcher took care that the
group must be heterogeneous in terms of achievement and
personal variables. *ese types of group formation create
opportunity for diverse ability learners to work together for a
common learning goal. Studying within a group and per-
forming academic activities together in a group were a novel
experience for them because they are habituated to study in a
traditional competitive educational setup where every stu-
dent is a competitor for another. *erefore, at the beginning

Table 2: Independent sample t-test for pre- and posttest of low-achiever students.

Tests Variables Group N Mean Std. deviation Std. error (mean) t df Sig. (2-tailed)

Pretest

Knowledge Experimental 9 6.78 1.302 0.434 −0.383 16 0.707Control 9 7.11 2.261 0.754

Understanding Experimental 9 5.22 1.641 0.547 −0.217 16 0.831Control 9 5.44 2.603 0.868

Applying Experimental 9 1.89 0.928 0.309 0.248 16 0.807Control 9 1.78 0.972 0.324

Total score Experimental 9 13.89 3.100 1.033 −0.211 16 0.835Control 9 14.33 5.500 1.833

Posttest

Knowledge Experimental 9 22.56 3.941 1.314 2.256 16 0.038Control 9 17.67 5.172 1.724

Understanding Experimental 9 16.67 3.640 1.213 1.748 16 0.100Control 9 13.22 4.658 1.553

Applying Experimental 9 11.78 3.456 1.152 2.051 16 0.057Control 9 8.56 3.206 1.069

Total score Experimental 9 51.00 8.888 2.963 2.239 16 0.040Control 9 39.44 12.680 4.227
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Table 6: ANCOVA of average achiever students.

Tests of between-subjects effects
Source Type III sum of squares df Mean square F Sig.
Corrected model 1825.831a 2 912.915 50.364 0.001
Intercept 764.206 1 764.206 42.160 0.001
Pretotal 1025.831 1 1025.831 56.593 0.001
Group 591.557 1 591.557 32.635 0.001
Error 525.669 29 18.127
Total 96964.000 32
Corrected total 2351.500 31
aR squared� 0.776 (adjusted R squared� 0.761).

Table 7: Estimated marginal means.

Group Mean Std. error
95% confidence interval

Lower bound Upper bound
Experimental 58.705a 1.068 56.520 60.889
Control 50.045a 1.068 47.861 52.230
aCovariates appearing in the model are evaluated at the following values: pretotal score test� 17.53.

Table 3: ANCOVA of low-achiever students.

Tests of between-subjects effects
Source Type III sum of squares df Mean square F Sig.
Corrected model 2189.121a 2 1094.560 49.754 0.001
Intercept 277.245 1 277.245 12.602 0.001
Pretotal 1588.232 1 1588.232 72.194 0.001
Group 706.501 1 706.501 32.115 0.001
Error 329.991 15 21.999
Total 39330.000 18
Corrected total 2519.111 17
aR squared� .869 (adjusted R squared� .852).

Table 4: Estimated marginal means.

Group Mean Std. error
95% confidence interval

Lower bound Upper bound
Experimental 51.496a 1.565 48.161 54.831
Control 38.949a 1.565 35.614 42.283
aCovariates appearing in the model are evaluated at the following values: pretotal score test� 14.11.

Table 5: Independent sample t-test for pre- and posttest of average-achiever students.

Tests Variables Group N Mean Std. deviation Std. error (mean) t df Sig. (2-tailed)

Pretest

Knowledge Experimental 16 8.63 1.784 0.446 0.844 30 0.406Control 16 8.06 1.982 0.496

Understanding Experimental 16 6.88 1.628 0.407 1.578 30 0.125Control 16 6.00 1.506 0.376

Applying Experimental 16 2.44 0.892 0.223 1.594 30 0.121Control 16 3.06 1.289 0.322

Total score Experimental 16 17.94 3.336 0.834 0.649 30 0.522Control 16 17.13 3.739 0.935

Posttest

Knowledge Experimental 16 25.25 3.454 0.864 2.857 30 0.008Control 16 21.81 3.351 0.838

Understanding Experimental 16 20.00 2.944 0.736 4.392 30 0.001Control 16 15.88 2.335 0.584

Applying Experimental 16 14.13 2.527 0.632 2.745 30 0.010Control 16 11.69 2.496 0.624

Total score Experimental 16 59.38 7.320 1.830 3.933 30 0.001Control 16 49.38 7.060 1.765
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of the experiment, high-achiever students hesitated to study
together with low achiever, but soon they felt comfortable
and enjoyed their role as a tutor for low achievers. Some low
achievers felt shy in asking questions or raising their doubts
in a teacher-centered classroom. Such type of introvert and
shy students felt free to clear their doubts with their peers,
and they also felt motivated while performing their re-
spective roles. It was also reported by students that they
enjoyed their respective role and had lots of fun during
group activities. After receiving the treatment of the STAD
method, about 75% students perceived that they enjoyed
solving worksheet with the help of team member and group
discussion seems helpful to solve tough questions. It had
observed that positive interaction developed among high-
and low-achievers students. In the treatment group, the
interest towards biology was also enhanced. More than 85%
students of the treatment group reported that cooperative
learning activities were helpful to them in making new

friends and studying biology in the group was very much
interesting. *e results of the present study can be explained
in light of the findings of Kibirige and Lehong [26], and they
suggested that performance and motivation of learners
improve when cooperative learning is used in the science
classroom. During cooperative learning activities, group
members help each other to learn because they care about
the group and their fellow members and derive the benefits
of group membership [41]. *erefore, all students with
diverse abilities get benefited lots with the use of cooperative
learning activity and gain significantly higher achievement
in posttest scores on BAT.

Findings of the present study are agreed with the
findings of Kenneth and Young [32], Majoka et al. [34],
Singhanayok and Hooper [35], and Khan [36] which
revealed that CLS significantly improve the performance of
lower-achiever students. *is improvement is due to the
reason that the cooperative learning classroom creates
harmonious and pleasant learning environment for students
and positively motivates them because face to face pro-
motive interaction is one of the essential components of
CLS. When the students are working in such a cooperative
environment, the learning process becomes interesting and
enjoyable [42]. *erefore, lower achievers also take interest
in academic task and actively participate in learning activ-
ities which contributes towards their success. In the present
study, it was reported that on opinionnaire towards the

Table 8: Independent sample t-test for pre- and posttest of high-achiever students.

Tests Variables Group N Mean Std. deviation Std. error (mean) t df Sig. (2-tailed)

Pretest

Knowledge Experimental 7 12.29 1.380 0.522 0.903 11 0.386Control 6 11.50 1.761 0.719

Understanding Experimental 7 9.29 1.380 0.522 0.051 11 0.961Control 6 9.33 1.966 0.803

Applying Experimental 7 4.71 1.380 0.522 1.084 11 0.302Control 6 4.00 0.894 0.365

Total score Experimental 7 26.29 2.752 1.040 0.840 11 0.419Control 6 24.83 3.488 1.424

Posttest

Knowledge Experimental 7 33.00 3.416 1.291 2.566 11 0.026Control 6 28.67 2.503 1.022

Understanding Experimental 7 24.86 1.345 0.508 3.518 11 0.005Control 6 21.50 2.074 0.847

Applying Experimental 7 19.57 1.272 0.481 3.112 11 0.010Control 6 16.17 2.563 1.046

Total score Experimental 7 77.43 4.158 1.571 4.078 11 0.002Control 6 66.33 5.645 2.305

Table 9: ANCOVA of high-achiever students.

Tests of between-subjects effects
Source Type III sum of squares df Mean square F Sig.
Corrected model 562.879a 2 281.440 28.751 0.001
Intercept 257.222 1 257.222 26.277 0.001
Pretotal 165.157 1 165.157 16.872 0.001
Group 261.717 1 261.717 26.736 0.001
Error 97.890 10 9.789
Total 68630.000 13
Corrected total 660.769 12
aR squared� 0.852 (adjusted R squared� 0.822).

Table 10: Estimated marginal means.

Group Mean Std. error
95% confidence interval

Lower bound Upper bound
Experimental 76.593a 1.200 73.919 79.266
Control 67.308a 1.299 64.414 70.203
aCovariates appearing in the model are evaluated at the following values:
pretotal score test� 25.62.
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perception of students on cooperative learning, all students
agreed that learning activities were very interesting and they
enjoyed a lot during the cooperative learning classroom.
Almost all students wished that other subjects should also
teach with cooperative learning methods. Low-achiever
students when working individually in a traditional class-
room setup are likely to give up, but when they working
cooperatively, they keep going. Students working alone in
the teacher-dominant classroom may tend to delay com-
pleting assignments or skip them altogether, but in the
cooperative task, they know that other team members are
counting their contribution; therefore, they are motivated to
do the work in a timely manner [43]. *e present study
shows that, in the treatment group, achievement of low
achievers was significantly increased only at the knowledge
level although they also showed enhancement in achieve-
ment at understanding and applying level but these results
were not significant because this may be due to small sample
size. *e study further revealed that the STAD method
increases the achievement of higher achievers; these findings
are agreed with the finding of earlier researchers such as
Singhanayok and Hooper [35], Armstrong [33], Khan [36],
Numprasert [37], and Gemechu and Abebe [39]; they also
suggested that cooperative learning methods foster the ac-
ademic performance of higher achievers and show con-
flicting results [32, 34, 38]. High-achievers students during
cooperative learning activities explaining and clarifying the
content to low achievers often find gaps in their own un-
derstanding and fill these gaps side by side. *us, their
understanding of any concept became clearer, mis-
understanding resolved, and deep understanding is de-
veloped. In the words of Hake [44], a cooperative method of
teaching engages learners twice effective as compared to the
traditional method. *is engagement may ultimately con-
tribute towards high performance of students in the co-
operative classroom relative to the passive learners of the
traditional classroom [45].*is study also adds the literature
regarding to the achievement of average achievers as the
study reported that the average achievers of the treatment
group show significant improvement in their achievement
scores in biology from their counterpart which is in close
agreement with the results of Numprasert [37] and Buchs
et al. [38]. In the view of Zakaria and Iksan [46], cooperative
learning creates excellent opportunities for students to en-
gage in problem-solving activities with the help of their
group members. *erefore, average students enjoyed and
felt challenged to complete their assigned role in the STAD
method. *e structured cooperative group work provides
opportunities for them for active involvement in learning
task may be the reasons for better performance. Ainley et al.
[47] found in their study that 92% of learners agreed that
discussing questions with others aided conceptual un-
derstanding, 82% agreed that listening explanations from
others facilitated their learning, andmore than 90% reported
that they felt most engaged and active during class when they
were working with their peers in small groups. Contrary to
the chalk and talk classroom, the cooperative classroom is
learner focused, and they are encouraged to take re-
sponsibility for their own learning which would be built on

their own experiences; they have to consider self-evaluation
and focus on factors that contribute to achieving meaningful
solutions [48]. *is may contribute towards fostering the
achievement not only at the knowledge level but also at a
higher order at understanding and applying level, as the
present study reported that the STAD method fosters the
achievement of average and higher achievers at all the three
levels of BAT, i.e., knowledge, understanding, and applying
levels of the cognitive domain.

6. Conclusion

In the typical traditional classroom, teachers generally
tagged the students into three categories on the basis of
their performance in examination as low achievers or poor
performer, high achiever or good performers, and average
achievers. *e traditional teaching practices followed in
teaching science subjects in India are not sufficient to cater
the needs of these diverse ability students, particularly the
low achievers, and nor have a potential to develop higher-
order thinking skills among these diverse performers.
*erefore, in the present study, researchers implemented
the STAD method and found that this method is quite
effective as compared to the traditional lecture-cum
demonstration method to enhance the achievement of
diverse ability (low achiever, average achiever, and high
achievers) students in biology not only on the knowledge
level but also at the understanding and applying level. *e
study concluded that STAD is an effective method than
the traditional method of teaching and creates conducive
learning environment, autonomy along with individual
responsibility, and joyful experiences to foster the aca-
demic achievement of diverse ability students in biology.
In the STAD method, students worked in a structured
cooperative learning environment with team zeal. Under
this learning situation, they work interactively with their
peer group, and all students are benefiting from constant
coaching, encouragement, and constructive feedback
from their team members. Classroom atmosphere is not
competitive but became cooperative where fellow mem-
bers help and motivate each other to learn. *us, the
classroom is full of empathy, cooperation, and harmony
that reduces the occurrence of unpleasant situation and
maximizes the learning and satisfaction of all diverse
ability learners. *e learner received autonomy as well as
individual liability to complete the assigned task of STAD.
*erefore, each student became conscious about his
learning and performance that contributes towards en-
hancement in their achievement. It is concluded from the
present study that the STAD method is an effective, in-
novative pedagogy for the conventional classroom to
foster the achievement of all kinds of learners either they
are low achiever or high achiever and ensures success for
all.

Data Availability

*e data used to support the findings of this study are in-
cluded within the article.

8 Education Research International



Conflicts of Interest

*e authors declare that they have no conflicts of interest.

Acknowledgments

*e authors are thankful to the Faculty of Education,
Banaras Hindu University, Varanasi 221005 (UP), India, for
providing the opportunity to work and their support and
interest. Ms. Sangeeta Yaduvanshi is also thankful to the
University Grants Commission (UGC), New Delhi, India,
for providing the research fellowship.

References

[1] C. A. Oyedokun, 1e effect of conceptual change model on
students’ achievement, retention and attitude to biology con-
cepts, Ph.D. *esis, ABU Zaria, Zaria, Nigeria, 1998.

[2] E. E. Achor, M. H.Wude, and Z. P. Duguryil, “Do cooperative
learning strategies have the potentials to eliminate gender
difference in students’ achievement in biology? *e effect of
STAD and jigsaw cooperative strategies,” Journal of Science,
Technology, Mathematics and Education (JOSTMED), vol. 10,
no. 1, pp. 136–146, 2013.

[3] S. K. Joshi and S. Bhatnagar, “Effect of cooperative learning
oriented teaching on the academic achievement of secondary
level students,” An International Peer reviewed and Refereed
Scholarly Research Journal for Interdisciplinary Studies,
vol. III/XVII, pp. 3015–3023, 2015.

[4] National Curriculum Framework (NCF), Position Paper
National Focus Group on Teaching of Science, National
Council of Educational Research and Training (NCERT), New
Delhi, India, 2005.

[5] K. Tanner, L. S. Chatman, and D. Allen, “Approaches to cell
biology teaching: cooperative learning in the science
classroom-beyond students working in groups,” Cell Biology
Education, vol. 2, no. 1, pp. 1–5, 2003.

[6] S. Yaduvanshi, “Cooperative learning strategy in Indian
classroom: reason and Relevance,” Pillai Journal of Educa-
tional Research and Technology, vol. 4, no. 4, pp. 11–16, 2015.

[7] R. E. Slavin, “Research on Cooperative Learning and
Achievement: what we know, what we need to know,”
Contemporary Educational Psychology, vol. 21, no. 1, pp. 43–
69, 1996.

[8] D. W. Johnson, R. T. Johnson, and K. A. Smith, Active
Learning: Cooperation in the College Classroom, Interaction
Book, Edina, MN, USA, 2nd edition, 1998.

[9] L. E. Parker, “Working together: perceived self- and
collective-efficacy at the Workplace1,” Journal of Applied
Social Psychology, vol. 24, no. 1, pp. 43–59, 1994.

[10] R. E. Slavin, “Cooperative learning and cooperative school,” in
Kaleidoscope Reading in Education, K. Ryan and J. M. Cooper
Eds., pp. 236–243, Houghton Mufflin Company, New York,
NY, USA. 8th edition, 1998.

[11] P. A. Okebukola, “*e relative effectiveness of cooperative and
competitive interaction technique in strengthening students’
performance in science classes,” Science Education, vol. 69,
pp. 219–224, 1989.

[12] G. O. Esiogbu, “Achieving gender equity in science class: shift
from competitive to cooperative learning,” Multicultural
Education and Technology Journal, vol. 5, pp. 244–257, 2011.

[13] E. Zakaria and Z. Iksan, “Promoting cooperative learning in
science and mathematics education: a Malaysian perspective,”

Eurasia Journal of Mathematics, Science and Technology Ed-
ucation, vol. 3, no. 1, pp. 35–39, 2007.

[14] D. W. Johnson and R. T. Johnson, Assessing Students in
Group, Crown Press, Crown Press, CA, USA, 2004.

[15] A. O’Donnel, “Promoting thinking through peer learning,”
Special issue of 1eory into Practice, vol. 61, no. 1, 2002.

[16] A. R. Baron, Social Psychology, Hodder & Stoughton,
London, UK, 10th edition, 2004, http://www.ISAN10-340-
844965.htm.

[17] L. L. Liang and D. L. Gabel, “Effectiveness of a constructivist
approach to science instruction for prospective elementary
teachers,” International Journal of Science Education, vol. 27,
no. 10, pp. 1143–1162, 2005.

[18] L. Agashe, “Sustainable development and cooperative learn-
ing in the formal education system in India,” Progress of
Education, Pune Vidyarthi Griha Prakashan, Pune, India,
2004.

[19] R. Kosar, “An experimental study on effects of cooperative
learning on social studies achievement among 7th class
students,” M.A. dissertation, PAF College of Education for
Women, Rawalpindi, Pakistan, 2003.

[20] G. N. Khan, “Effect of jigsaw technique of cooperative
learning (JCL) on academic achievement of secondary
school,” Global Advanced Research Journal of Educational
Research and Review, vol. 5, no. 2, pp. 28–31, 2016.

[21] S. O. Yager, “*e effects of structure oral discussion during a
set of cooperative learning lessons on student achievement
and attitude,” Dissertation Abstracts International, vol. 46,
no. 6, article 1588-A, 1985.

[22] R. H.Miller, “A lesson in action research: cooperative learning
and achievement,” Schools in the Middle, vol. 2, no. 1,
pp. 11–13, 1992.

[23] C. W. Bowen, “A quantitative literature review of cooperative
learning effects on high school and college chemistry
achievement,” Journal of Chemical Education, vol. 77, no. 1,
pp. 116–119, 2000.

[24] A. Ebrahim, “*e effect of cooperative learning strategies on
elementary students’ science achievement and social skills in
Kuwait,” International Journal of Science and Mathematics
Education, vol. 10, no. 2, pp. 293–314, 2011.

[25] N. N. Pandey and K. Kishore, “Effect of cooperative learning
on cognitive achievement in science,” Journal of Science and
Mathematics Education in S.E. Asia, vol. 26, no. 2, pp. 53–60,
2003.

[26] I. Kibirige and M. J. Lehong, “*e effect of cooperative
learning on grade 12 learners’ performance in projectile
motions, South Africa,” Eurasia Journal of Mathematics,
Science and Technology Education, vol. 12, no. 9, pp. 2543–
2556, 2016.

[27] W. L. Anderson, S. M. Mitchell, and M. P. Osgood, “Com-
parison of student performance in cooperative learning and
traditional lecture-based biochemistry classes,” Biochemistry
and Molecular Biology Education, vol. 33, no. 6, pp. 387–393,
2005.

[28] D. N. Muraya and G. Kimamo, “Effects of cooperative
learning approach on biology mean achievement scores of
secondary school students’ in Machakos District, Kenya,”
Educational Research and Reviews, vol. 6, no. 12, pp. 726–745,
2011.

[29] N. R. Nnorom, “Effect of cooperative learning instructional
strategy on senior secondary school students achievement in
biology in anambra state, Nigeria,” International Journal for
Cross-Disciplinary Subjects in Education, vol. 5, no. 1,
pp. 2424–2427, 2015.

Education Research International 9

http://www.ISAN10-340-844965.htm
http://www.ISAN10-340-844965.htm


[30] I. U. Yapici, “Effectiveness of blended cooperative learning
environment in biology teaching: classroom community
sense, academic achievement and satisfaction,” Journal of
Education and Training Studies, vol. 4, no. 4, pp. 269–280,
2016.

[31] E. Slavin Robert, “Synthesis of research on cooperative
learning,” Educational Leadership, vol. 48, p. 71, 1991.

[32] D. J. Kenneth and A. M. Young, “Is cooperative learning
effective for high achieving entrance students? Implications
for policy and teaching Resources,” Journal of Research and
Development in Education, vol. 33, pp. 27–35, 1999.

[33] M. N. Armstrong, “Gifted students and cooperative learning:
a study of grouping strategies,” Roeper Review, vol. 21, no. 4,
pp. 315-316, 1999.

[34] M. I. Majoka, M. Saeed, and T. Mahmood, “Effect of co-
operative learning on academic achievement and retention of
secondary grader mathematics students,” Journal of Educa-
tional Research, vol. 10, no. 1, pp. 44–56, 2007.

[35] C. Singhanayok and S. Hooper, “*e effects of cooperative
learning and learner control on students’ achievement, option
selections, and attitudes,” Educational Technology Research
and Development, vol. 46, no. 2, pp. 17–36, 1998.

[36] S. A. Khan, “*e effect of cooperative learning on academic
achievement of low achievers in English language in India,”
Gomal University Journal of Research, vol. 30, no. 2,
pp. 235–243, 2012.

[37] W. Numprasert, “Cooperative learning and the achievement
of students in science, man, and his environment,”AU Journal
of Technology, vol. 9, no. 3, pp. 139–146, 2006.

[38] C. Buchs, V. Wiederkehr, D. Filippou, N. Sommet, and
C. Darnon, “Structured cooperative learning as a means for
improving average achievers’ mathematical learning in
fractions,” Inovacije u Nastavi, vol. 28, no. 3, pp. 15–35, 2015.

[39] D. Gemechu and L. Abebe, “*e effect of cooperative learning
on academic achievement of grade nine students in mathe-
matics: the case of mettu secondary and preparatory school.
World academy of science, engineering and technology,”
International Journal of Educational and Pedagogical Sciences,
vol. 11, no. 3, pp. 720–726, 2017.

[40] J. W. Best and J. V. Kahn, Research in Education, A Viacom
Company, Needham, MA, USA, 8th edition, 2006.

[41] D. J. Nichol and J. T. Boyle, “Peer instruction versus class-
wide discussion in large classes: a comparison of two in-
teraction methods in the wired classroom,” Studies in Higher
Education, vol. 28, no. 4, pp. 457–473, 2003.

[42] T. Panitz, “*e motivational benefits of cooperative learning,”
New Directions for Teaching and Learning, vol. 1999, no. 78,
pp. 59–67, 1999.

[43] R. M. Felder and R. Brent, “Learning by doing,” Chemical
Engineering Education, vol. 37, no. 4, pp. 282-283, 2003.

[44] R. R. Hake, “Interactive-engagement versus traditional
methods: a six-thousand-student survey of mechanics test
data for introductory physics courses,” American Journal of
Physics, vol. 66, no. 1, pp. 64–74, 1998.

[45] L. A. MacManaway, “Teaching methods in higher education?
innovation and research,” Higher Education Quarterly,
vol. 24, no. 3, pp. 321–329, 1970.

[46] E. Zakaria and Z. Iksan, “Promoting cooperative learning in
science and mathematics education: a Malaysian perspective,”
Eurasia Journal of Mathematics, Science and Technology Ed-
ucation, vol. 3, no. 1, pp. 35–39, 2007.

[47] J. Ainley, J. Kos, and M. Nicholas, Participation in Science,
Mathematics and Technology in Australian Education, ACER

Research Monograph No. 63, Australian Council for Educa-
tional Research, Melbourne, Australia, 2008.

[48] I. Mitchell, “*e relationship between teacher behaviours and
learner talk in promoting quality learning in science class-
rooms,” Research in Science Education, vol. 40, no. 2, pp. 1–16,
2010.

10 Education Research International



 Child Development 
Research

Hindawi
www.hindawi.com Volume 2018

Education 
Research International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Psychiatry 
Journal

Hindawi
www.hindawi.com Volume 2018

Pathology 
Research International

Alzheimer’s Disease
Hindawi
www.hindawi.com Volume 2018

International Journal of

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
Schizophrenia

Hindawi
www.hindawi.com Volume 2018

Urban Studies 
Research

Population Research
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Aging Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Nursing
Research and Practice

Current Gerontology
& Geriatrics Research

Hindawi
www.hindawi.com

Volume 2018

Sleep Disorders
Hindawi
www.hindawi.com Volume 2018

Addiction
Journal of

Hindawi
www.hindawi.com Volume 2018

Depression Research 
and Treatment
Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Pain
Research and Management

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
Autism

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Biomedical Education
Journal of

Hindawi
www.hindawi.com Volume 2018

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/cdr/
https://www.hindawi.com/journals/edri/
https://www.hindawi.com/journals/psychiatry/
https://www.hindawi.com/journals/pri/
https://www.hindawi.com/journals/ijad/
https://www.hindawi.com/journals/schizort/
https://www.hindawi.com/journals/usr/
https://www.hindawi.com/journals/ijpr/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/jar/
https://www.hindawi.com/journals/nrp/
https://www.hindawi.com/journals/cggr/
https://www.hindawi.com/journals/sd/
https://www.hindawi.com/journals/jad/
https://www.hindawi.com/journals/drt/
https://www.hindawi.com/journals/prm/
https://www.hindawi.com/journals/aurt/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/jbe/
https://www.hindawi.com/
https://www.hindawi.com/

