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Abstract
The current research aims to identify the effect of Marill Hardman
brain-directed teaching model on fourth-grade middle school students'
achievement in biology and the development of their psychological capital.
To verify the research objective, the researcher formulated the following

null hypotheses:

1. There is no statistically significant difference at the significance level of
(0.05) between the average scores of students in the experimental group,
who studied according to Marill Hardman brain-directed teaching model,
and those in the control group, who studied according to the traditional
method, on the post-achievement test for biology for fourth-grade middle

school students.

2 .There is no statistically significant difference at the significance level of

(0.05) between the average scores of students in the experimental group,
who studied according to Marill Hardman brain-directed teaching model,
and those in the control group, who studied according to the traditional
method, on the psychological capital scale.

3. There is no statistically significant difference at the significance level of
(0.05) between the means of the pre- and post-tests of the psychological
capital scale among the students in the experimental group who studied

according to the Marill Hardman model of brain-directed teaching.

The researcher adopted an experimental design with partial control
for two equivalent groups, which includes two groups: the experimental
and the control. In accordance with this design, the researcher intentionally
selected the research sample from the fourth-grade students of Balgis
Intermediate School for Girls in the city of Mosul. The research sample
consisted of (97) students. The random selection fell on Class (B),
consisting of ( 47) students, to represent the experimental group, and Class
(A), consisting of (50) students, to represent the control group. The
equivalence process was conducted between the students in the two groups
in the variables of chronological age in months, intelligence quotient, the
pre-psychological capital scale, the previous academic year's grades in
biology, the parents' educational level, and the general average for the
previous year. To verify the research objective and hypotheses, the

researcher needed two tools:



The first tool: an achievement test in biology for the chapters
covered by the research, namely the first, second, third, and fourth. The
test, prepared by the researcher, consisted in its final form of (30) test items,
including levels of recall, comprehension, application, and analysis. Of
these, (27) items were multiple-choice and (3) items included drawings,
diagrams, and a table of human classification according to Whitaker's
classification. The researcher prepared the necessary requirements for the
research, including defining the scientific material, formulating the
behavioral objectives for the material specified in chapters (first, second,
third, and fourth) of the biology book for the fourth year of middle school,

and preparing the teaching plans for the chapters.

The test was characterized by validity and reliability, and difficulty
and discrimination coefficients were extracted for its items, all of which
were within the acceptable range. The second tool: The psychological
capital scale, which the researcher prepared after reviewing a number of
psychological capital scales, which numbered (25) items distributed over
(4) dimensions represented by self-efficacy, optimism, hope, and
flexibility. The researcher extracted the discrimination and effectiveness of
alternatives for its items, and all of them were within the acceptable range.
The researcher began implementing the experiment in the first semester of
the academic year (2024-2025). The researcher taught the two research

groups on (3/10/2024 ) and continued until (26/12/2024 ). This was
followed by applying the two tools: the first was the psychological capital
scale on (29/12/2024 ), followed by the achievement test on ( 30/12/2024).

After collecting the data and analyzing it statistically using the second test
for two independent samples (Test) (Test). With the help of the statistical

package (SPSS) program, the results showed the following:

1 .There is a statistically significant difference at a significance level of

(0.05) between the average scores of the students in the experimental group
who studied according to the Marill-Hardman model for brain-directed
teaching and the students in the control group who studied according to the
traditional method in the post-achievement test for the biology subject for

the fourth year of middle school, in favor of the experimental group.



2 .There is a statistically significant difference at a significance level of

(0.05) between the average scores of the students in the experimental group
who studied according to the Marill-Hardman model for brain-directed
teaching and the students in the control group who studied according to the
traditional method. The normality of the psychological capital scale was in

favor of the experimental group.

3 .There was a statistically significant difference at the significance level

(0.05) between the averages of the pre- and post-tests of the psychological
capital scale for students in the experimental group who studied according
to the Mariel Hardman model of brain-directed teaching, in favor of the

post-test.
In light of the research, the researcher came up with a number of

conclusions, recommendations, and proposals.
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