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ABSTRACT
The aim of current research is to:

1-Effect of using brain storm strategy and Kolb’s learning styles on

achievement of fifth secondary class pupils / scientific division

2-Effect of using brain storm strategy and Kolb’s learning styles on
developing ethical scientific awareness for fifth secondary class pupils /

scientific division
Researcher hypothesized:

1-no statistically significant difference is found at level of (0,05) between
averages of experimental group who used brain storm strategy and that of

control group who used traditional method in achievement

2-no statistically significant difference is found at level of (0,05) between
averages of achievement of experimental group who used brain storm

strategy in their learning styles

3-no statistically significant difference at level of (0,05) between means of
experimental group who used brain storm strategy and control group who
used traditional method in post application of scale of ethical scientific

consciousness

4-no statistically significant difference is found at level of (0,05) between
averages of experimental group using brain storm strategy in pre-post

application of ethical scientific consciousness scale

5-no statistically significant difference is found at level of (0,05) between
means of experimental group who used brain storm strategy in their
learning styles in post application of scale of ethical scientific

consciousness



Researcher adopted experimental design of partial control of two
research groups. Society of research was (5584) pupils of daytime secondary
schools in center of Nineveh governorate. Researcher intentionally chose
(Abi-Haneefa ) secondary school for boys in academic year (2023-2024).
Sample was (53) pupils divided into two groups chosen randomly:
experimental group (26) pupils using brain storm strategy and control group

(27) pupils using traditional method

Researcher equated both groups in ( time age measured in months,
parents academic achievement, biology grade in fourth secondary class, pre-

test of scale of ethical scientific consciousness, IQ test ) variables.

Researcher chose first four chapters of biology for fifth secondary class
pupils.Researcher formed (129) behavioural goals that included first four
levels of Bloom’s categorization (retain, understanding, application, and

analysis ). researcher made lesson plans and taught both groups himself

Researcher made the following tools: Kolb’s scale of learning styles
with (4) domains (comprehensive, approaching, divergent and adaptive ) The
surface reliability of scale that consisted finally of (11) items gained a rate of
(85%) of approval between experts.. Stability was achieved via re-test..
Pupils were divided according to their learning styles. second tool: scale of
ethical scientific consciousness with five alternatives ( totally agree, agree,
neutral, don’t agree, totally don’t agree ) The scale consisted finally of (39)
items, its surface reliability was verified with an agreement rate among
experts of (85%). researcher extracted distinction factor of scale items
reaching (0,30-0,81). Stability was found using Alfa-Krunbach formula
reaching (0,776). Third tool was an achievement test of (45) items of (
multiple choice, pairing, matching, and filling the blanks ). Researcher



extracted difficulty factor distinctive force of items, efficiency of false
alternatives of the items. scale got approval rate of (85%) of experts
agreement. Researcher used Kodur-Richardson-20 formula to measure

stability reading (0,702) a high stability rate.

Experiment lasted (10) weeks., researcher applied tools as follows:
1-achievement test on Wednesday 10/1/2024

2-post-scale of ethical scientific consciousness on Thursday 11/1/2024
Data were collected and statistically treated using SPSS

Results showed:

1-a statistically significant difference is found at level of (0,05) between
means of experimental group and control group in achievement test and

in favor of experimental group

2-no statistically significant difference is found at level 0f(0,05) between
means of achievement of experimental group who used brain storm

strategy in their learning styles

3-statistically significant difference is found at level of (0,05) between
means of experimental and control groups in post application of scale of

ethical scientific consciousness

4- statistically significant difference is found at level of (0,05) between
means of experimental group adopting brain storm strategy in pre-post
application of scale of ethical scientific consciousness and in favor of

post application

5- statistically significant difference is found at level of (0,05) between

means of experimental group adopting brain storm strategy in post



application of scale of ethical scientific consciousness in their learning

styles and in favor of divergent approach
Researcher concludes:

1-achievement level of pupils using brain storm and learning styles of Kolb

was higher than that of traditional method

2-level of ethical scientific consciousness of experimental group was higher

than that of control group

3-teaching using brain storm strategy is good for age, mental levels, and
learning styles for secondary pupils which enhanced their higher mental

processes
Researcher recommends:

1-necessity of having courses for biology teachers during academic year to
be familiar with modern teaching methods and strategies that develop

higher mental processes like brain storm

2-education administrates should make activities, seminars, conferences for

pupils about ethical scientific consciousness and updated techniques
3-Acknowledge biology teachers of learning styles to follow
Researcher suggests

1-a comparative study between brain storm strategy and other strategies on
achievement in biology and development of ethical scientific
consciousness to know how suitable these strategies are for Iraqi

environment
2-make a similar study but on female pupils

3-a study about other strategies and learning styles of Kolb on achievement

and other variables
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