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Abstract

This research aims to identify the effectiveness of a collaborative

electronic environment for teaching chemistry in developing visual

culture and a deep understanding of chemical concepts among second-

year middle school female students. To achieve this goal, the researcher

formulated the following null hypotheses:

1.

There is no statistically significant difference at the level (0.05)
between the average scores of the control and experimental groups in

the post-application of the visual culture test.

. There is no statistically significant difference at the level (0.05)

between the average scores of the experimental and control groups in

the post-application of the deep understanding test.

. There is no statistically significant difference at the level (0.05)

between the average scores of the experimental group in the pre- and

post-applications of the visual culture test.

. There is no statistically significant difference at the level (0.05)

between the average scores of the experimental group in the pre- and

post-applications of the deep understanding test.

. There 1s no educationally significant effectiveness of the collaborative

electronic environment in developing visual culture among second-
year middle school female students, as the educationally acceptable

limit (according to Black’s equation) is equal to (1.2).

. There is no significant educational effectiveness of the collaborative

electronic environment in developing a deep understanding of
chemical concepts among second-year middle school female students,
as the educationally acceptable limit (according to Black’s equation) is

equal to (1.2).



The researcher adopted the experimental design for two equivalent
research groups in (chronological age in months, intelligence, previous
year's grades for chemistry, previous year's average, pre-test scores for
visual culture, pre-test scores for deep understanding, parents' educational
level). The research community is represented by second-grade middle
school students in middle and secondary schools in Nineveh Governorate
/ Mosul District / for the academic year (2024-2025 AD), affiliated with
the General Directorate of Education in Nineveh, numbering (83)
schools. The study was applied to a sample of (117) female students from
the second-grade middle school in Maysaloun Intermediate School for
Girls, distributed into two groups: experimental and control. The first
experimental group, numbering (60) students, studied according to the
electronic collaborative environment, and the second control group,
numbering (57) students, studied according to the usual method. To
achieve the research goal and hypotheses, it was required to prepare two
tools: the first is a visual culture skills test consisting of (22) multiple-
choice items with three alternatives, distributed over two main skills,
which are: (Image reading skill, image writing skill), and the second is a
test of deep understanding skills consisting of (25) paragraphs of the type
(multiple choice with three alternatives, essay tests, asking questions, and
giving three answers to each question) distributed over the 7 skills, which
are (imposing hypotheses, predicting in light of data, fluency, flexibility,
decision-making, interpretations, asking questions), and the validity and
reliability of the test were found for the two tools.NThe experiment was
applied starting from the first semester of the academic year (2024-2025
AD) on the two research groups, as the pre-test of visual culture skills
was conducted for the research sample students on Wednesday
(10/23/2024 AD), and the pre-test of deep understanding skills was
conducted for the research sample students on Sunday (10/20/2024 AD),



and the experiment began, and the experiment began on Sunday
(10/20/2024 AD), and continued for a full semester, the culture test was
appliedAndThe visual dimension test will be on Sunday, December 29,
2024, and the deep comprehension test will be applied on Monday,
December 30, 2024.

In order to provide and verify the data, the researcher used
statistical data processing using the program (SPSS), for two related
samples and two independent samples, and using Black's equation to find
the effectiveness of the collaborative electronic environment. The results

showed the following:

1. There isA statistically significant difference between the two groups
in the visual culture test, in favor of the experimental group with the
higher arithmetic mean, which studied according to the collaborative

electronic environment.

2. There isA statistically significant difference between the two groups
in the deep comprehension test, in favor of the experimental group
with the higher arithmetic mean, which studied according to the

collaborative electronic environment.

3. There isA statistically significant difference between the average
scores of the experimental group students in the pre-post visual culture

test in favor of the post-test with the higher arithmetic mean.

4. There isA statistically significant difference between the average
scores of the experimental group students in the pre-post deep
comprehension test in favor of the post-test with the higher arithmetic

mean.



5. The collaborative electronic environment is effective in developing
visual culture among second-year middle school students.toAbout

(1.2) according to Black's equation.

6. The collaborative electronic environment is effective in developing
deep understanding skills among second-year middle school

students.toAbout (1.2) according to Black's equation.

In light of the research results, the researcher reached several
conclusions, including that teaching in the light of the collaborative
electronic environment made female students a fundamental focus in the
educational process, and provided female students with an opportunity to
think and express their understanding of the scientific material through

shapes, drawings and diagrams.

In continuation of the current research, the researcher developed
proposals for future research on the collaborative electronic environment,

visual culture, and deep understanding.
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