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Abstract

Concept mapping is an instructional approach for teaching students to organize, integrate and
represent knowledge and can aid them in deeper conceptual understanding. In this study, we
consider the possibility of concept mapping improving academic achievement of graduate
students in a proposed experimental setting. We contend that graduate-level learning is about
connecting concepts and synthesizing information and understanding higher-level concepts.
We propose a two-group pre-test-post-test design, where an experimental group is trained
through concept mapping and a control group is taught with standard instruction. The academic
achievement test is proposed as a primary outcome measure. We also outline how to select
participants for the study, how to implement the intervention, test the instruments and data
collection and the statistical analysis of the effect size. As a theoretical perspective and from
the empirical literature, we believe that concept mapping can lead to better academic
performance by facilitating meaningful learning, conceptual organization, knowledge
integration and active engagement with the content of the course. The framework proposed
here provides a framework for empirically measuring the effectiveness of concept mapping in
graduate school and may help foster evidence-based teaching in higher education. Further
research is needed to assess the impact of the proposed framework on the results and to better
understand the magnitude and statistical significance.

Keywords: Concept Mapping, Academic Achievement, Graduate Students, Meaningful
Learning, Instructional Strategy, Higher Education, Experimental Framework
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1. Introduction.

Higher education is moving away from teacher-centered teaching and moving towards
engaging students in the creation and integration of knowledge. This change is particularly
important at the graduate level, where students are expected to learn not only about disciplinary
knowledge but also the relationships between concepts, organize information from different
sources, think critically and apply theoretical knowledge in their learning and work lives.
Therefore, the selection of the best instructional strategies is becoming an important topic about
the students’ achievement and learning.

Academic achievement is a key measure of the success of both teaching and learning. At the
graduate level, it is not only a question of students’ recall but also their ability to grasp concepts,
relate ideas, relate new knowledge to what is already known and how to apply new knowledge
to a new situation. Traditional teaching approaches which focus on verbal explanation, note-
taking and information reproduction might not always give students the opportunity to
visualize the connections between concepts. This has led to a growing interest in teaching ideas
that engage students in organizing and communicating knowledge. Concept mapping is one
such teaching strategy. A concept map is a graphical representation of knowledge in which
concepts are arranged hierarchically and connected through meaningful relationships. Concept
mapping can provide students with a visual structure on which to visualize their knowledge by
requiring them to identify the most important concepts and relationships between them and
with them. It may help students move away from memorization in isolation and towards further
understanding of the subject matter. Concept mapping can also help students identify
relationships, recognize gaps in their understanding, reorganize their knowledge structures and
tie new knowledge to past knowledge.

The value of concept mapping is closely tied to theories of meaningful learning and knowledge
building. Learning becomes more meaningful when new information is connected to concepts
and knowledge that learners already have. Concept mapping is a way to make these connections
explicit and visually organized. It could be relevant for graduate education as well where
students may be confronted with complex theoretical concepts, interrelated concepts,
multidisciplinary perspectives and a lot of information that needs to be organized and
synthesized. There has been a lot of research in concept mapping in different educational
settings and areas of study. In many studies concepts mapping appears to be associated with
learning. However, the effectiveness of an instructional strategy cannot be generalized to all
educational settings and contexts. The learners’ prior knowledge, background in education,
instructional environment, type of course content, duration of intervention, and methods of
assessment influence the results of concept mapping. In addition, while concept mapping has
been extensively studied in the educational literature, less attention has been paid to students
in school and undergraduate education than to graduate-level students. We think it is important
to be more focused on concept mapping as an instructional strategy in graduate education.

Another important point is that academic achievement should be assessed through an effective
experimental framework and not on the assumption that concept mapping will be beneficial in
terms of learning outcomes. A rigorous experiment can be used to compare learning outcomes
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under concept mapping and conventional instruction. An experiment is to be organized with
due care of intervention, participants, methodologies on instruction, achievement measure, and
statistical analysis. Adopting such a process is especially necessary in order for future empirical
study to provide reliable and interpretable evidence of concept mapping effectiveness.

So, the present study is focused on the impact of concept mapping on graduate students'
academic achievement. In this paper we propose a concept mapping-based approach to
experimental studies of graduate students versus conventional instruction. A pre-test-post-test
study is based on the concept mapping approach and the main outcome measure is the academic
achievement test. This framework is designed to establish a quantitative study of whether
concept mapping improves the academic performances of students.

The significance of the study of concept mapping is not only whether concept mapping works.
But it will also contribute to the broader discussion of evidence-informed teaching practices in
education. If proven empirically valid, concept mapping could give graduate teachers a
structured way of working with students to make sense of complex information, to integrate
ideas, to develop meaningful relationships with concepts and also to get them to take a more
active role in the context of student learning and be more involved with the content. The study
can therefore be relevant to classroom learning, curriculum design, assessment of students as
well as teachers in higher education.

As such, the study is guided by the need to assess the effect of concept mapping on graduate
students’ academic achievement using a clearly defined experimental framework. In the spirit
of not assuming the effect of the strategy, our approach is used to test and compare it with
conventional teaching. Therefore, our work aims to fill the research gap by developing a
rigorous framework for concept mapping in graduate education.

2. Review of Related Literature

Concept mapping has much interest as an instructional and learning strategy, since it provides
the possibility to organize knowledge, integrate knowledge and express knowledge with a
structure and structure. Concept mapping also provides a visual representation of concepts and
their relationship so that students can see this in the context of learning in which they have to
learn an idea in a series and not just remember a single fact. The concept mapping literature
can be viewed in a general sense of concept mapping and its theoretical principles in
educational context. Concept mapping is mostly about identifying the most important concepts
and arranging them in a sensible structure where the concepts are linked by means of
connecting lines and words or phrases: a well-drawn concept map typically means a
hierarchical structure of higher or more specific concepts in relation to lower or more general
concepts. Crosslinks may also be used to show how concepts relate to other parts of the
knowledge system. This process makes concept mapping more than simply recording or
reproducing information.

The theoretical basis of concept mapping is strongly related to the theory of meaningful
learning. Learning is not about just learning to accumulate information and then integrating
new knowledge with existing knowledge in the mind. Concept mapping can make sense of
what existing knowledge is related to learning which is in the mind. To learn the new
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knowledge in the context of the learning process that students will know in order for the learner
to be able to learn the new knowledge to understand the information (and to relate it to what is
already in the mind) the concept mapping is useful. If the idea is put into visual form it will
also give learners and teachers a sense of how the concepts are organized and connected in the
mind of the learner. Concept mapping is also consistent with constructivist views of learning
as students are responsible for their own learning. As a result, students are learning more than
just from the instructor: they are learning from the context of new information and also
incorporating new information into their existing cognitive structures. Creating a concept map
in the process of learning requires students to choose, classify, relate and organize information.
Learning by doing so will help students to have a better understanding of complex topics. The
teaching value of concept mapping is not only in the final map, it is also in the process of
creating and refining the map.

Another important feature of concept mapping is to support metacognitive learning. When
students construct a map, they need to think about what they understand, how different ideas
are connected, and where relationships are unclear. This helps them to see things that they have
not yet been able to see. Concept maps can therefore serve as learning tools and diagnostic
tools. Instructors can look for misconceptions or gaps in understanding, and students can
monitor and reorganize their own knowledge.

The empirical literature has discussed concept mapping in multiple education settings and
disciplines and learners. It has been studied in science, health education, social sciences,
teacher education, professional education and others. A common theme across the literature is
concept mapping may enhance learning by facilitating active engagement with course material
and helping students to develop and develop relationships with concepts. Concept mapping has
been studied as a learning activity, as a group activity, as a collaborative mechanism of learning,
as an assessment method, as a supplement to conventional teaching, as well as a form of
learning practice. Moreover, a number of empirical studies have demonstrated that learners
who have concept-mapping-based instruction benefit in school from learning more effectively.
This can be explained by several reasons. Concept mapping might help to organize very large
amounts of information into a coherent form. Second, the visual representation of relationships
may help to link concepts together. Third, the map process should involve students’ actual
processing and not simply receiving information. Finally, the opportunity to shift and
reorganize a concept map may lend itself to reflection and deeper involvement in the subject
matter.

However, the empirical evidence is not uniform. Concept mapping is only effective if the
strategy is implemented in a way that is effective. Students who are not familiar with concept
mapping might have trouble identifying the right concepts, knowing the relationships in the
concepts or making hierarchical representations. How effective the strategy should be is
dependent on the quality of instruction and knowledge of the students, the complexity of the
subject matter, how long and how often concept-mapping is done and how we assess the
learning. Concept mapping is therefore an instructional process that depends on the conditions
under which it is implemented.
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Learners are also very much educated. Graduate students are generally more familiar with and
more well-balanced in their learning and more likely to have a more advanced learning style
and have better access to more complex discipline material than younger students. The latter
might affect their ability to create meaningful concept maps and how much of the concept maps
help in their learning. Graduate education tends to involve students in a process of learning by
drawing ideas from multiple perspectives, comparing them, synthesizing information from
different sources, and applying disciplinary ideas to problematic problems. Concept mapping
may also be of particular relevance here in that it can help students to visually represent
relations in a complex body of knowledge.

Despite the increasing literature on concept mapping, there are several challenges in this study.
First, it is not clear if concept mapping works in different levels of education, in different fields,
in different instructional contexts and in different ways; as a result, there are no clear results
for graduate level academic achievement. Second, studies are very different in the nature of
their experimental designs, intervention duration, comparison conditions, and measurement
instruments. Third, much more attention is paid to school and undergraduate students than
graduate students in many areas of the literature. This is why there should be a clear
experimental framework focused on graduate level academic achievement. The existing
literature also indicates that future research should not just determine if concept mapping is
associated with improved learning and should do so in the most effective settings. A rigorous
experimental design can help to distinguish the potential effect of concept-mapping-based
instruction from changes in learning that may be due to other instructional factors. Therefore,
it is important to consider participant selection, intervention fidelity, comparison-group
instruction, achievement measurement, and statistical procedures.

Research Gap

The review confirms concept mapping is based on a very strong conceptual and theoretical
basis and has been studied in many different educational settings. However, the evidence does
not adequately indicate that it works in terms of academic achievement for graduate students.
As learner characteristics, educational settings, intervention methods, and assessment methods
vary, the generalizability of findings for graduate students is also limited. Also, a very limited
focus on graduate-level learners requires a systematic experimental framework to be
established that can be tested empirically. This study fills this gap in research and proposes a
controlled experimental approach to explore the effect of concept mapping-based teaching on
graduate student academic achievement in a more realistic way. The proposed approach is
based on a clearly defined intervention, comparison with a teaching approach, accurate
measurement of academic achievement, and statistical analysis. In doing so, it also lays out the
basis for future research to identify whether concept mapping is a good replacement for
conventional teaching at the graduate level.

3. Methodology

The present study employed a quasi-experimental research design to examine the effectiveness
of concept mapping on the academic achievement of graduate students. The study compared
the academic achievement of students exposed to concept-mapping-based instruction with that
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of students receiving conventional instruction. A pre-test—post-test control-group design was
adopted to determine changes in academic achievement following the instructional
intervention.

3.1 Research Design

The research was carried out using a quasi-experimental design of pre-test—post-test control
group. The design includes two groups: an experimental group and a control group. The former
group underwent instruction in a structured concept-mapping strategy, whereas the latter group
received instruction by means of regular teaching practices. Both groups ran the pre-test of
academic performance before the intervention and the post-test at the end of the intervention.

The research design can be represented as follows:

Group Pre-test | Intervention Post-test
Experimental Group | O: Concept Mapping-Based Instruction | O
Control Group 0O Conventional Instruction Oa

In this, O: and Os refer to the pre-test scores of the experimental group and the control group,
respectively; Oz and Oa indicate the post-test scores. The independent variable pertains to the
instructional approach, which is operationalized at two levels, namely, concept-mapping-based
instruction and traditional instruction. By contrast, the dependent variable is assessed in terms
of students' academic progress, measured by academic achievement test scores.

In order to control for the impacts of extraneous variables, both groups were taught the same
curriculum content for the same duration and given similar course materials. Instructional
objectives, the material covered, criteria of assessment, and the learning environment were kept
as similar as possible across both groups, with the distinction being the method of instruction
used in the groups.

3.2 Participants and Sampling

The population of the study comprised graduate students enrolled inname of programme/course
atname of institution/university during theacademic session. A sample of 60 graduate students
was selected for the study usingpurposive/intact-group/random sampling. The participants
were divided into two groups of equal size. The experimental group consisted of 30 students,
while the control group consisted of 30 students. The participants were comparable with respect
to their academic level, course content, and instructional context.

Sample demographic information may be presented as follows and should be replaced with the
actual participant characteristics after data collection:

Variable Experimental Group (n=30) | Control Group (n=30)

Mean age 23.7 years 23.9 years

86



A. Jain et al. IJHSD, Vol.no. 1, Issue no 2, Page No. 81-97, July - September, 2026

Male 16 15
Female 14 15
Previous academic achievement* | 68.4% 67.9%

The numbers presented here serve only as examples for replacing with actual information. The
involvement of individuals in research was based on the results of the enrollment in the
necessary graduate-level program and the engagement in the full intervention and assessment
process. Those students who missed the instructional sessions or did not finish the required
assessments were to be out of final outcome measure based on the criteria set beforehand.
Before the beginning of the study, participants received a full explanation of the goals and
processes of the study. Participation was voluntary, with the ethics processes strictly adhered
to, including informed consent and confidentiality of the participant’s information.

3.3 Intervention and Instructional Procedure

The intervention was designed to investigate the effect of concept mapping-based instruction
on student academic achievement. The intervention was conducted for 6 weeks, with 12
sessions (60 minutes each). The experimental group was taught concept mapping as part of the
regular teaching-learning process. Students were introduced to concept mapping at the
beginning of the intervention and were instructed on how to categorize concepts, organize them
by hierarchy, make sense of concepts, use linking words, and create crosslinks between
concepts. The intervention moved in a progressive manner. In the first few sessions, the
researcher demonstrated concept maps using the course material. Then students were instructed
to identify the most important concepts and how to relate them. As the intervention progressed,
students were asked to create, interpret, evaluate, and revise their own concept maps. The
concept mapping activities were integrated with the content of the regular course and were not
done as a separate activity. Depending on the classroom content, students constructed concept
maps before, during, and after learning selected topics. Pre-instruction mapping was used to
activate prior knowledge, while mapping during and after instruction was used to organize new
knowledge and integrate it with what they already knew. The researcher also provided feedback
on students’ maps in terms of conceptual accuracy, hierarchy, connections between concepts,
completeness, and understanding. Students were encouraged to modify their maps if they felt
they were missing concepts, poorly linked, or had insufficient understanding. The same
teaching methods were used in the control group, including teacher explanation,
lecture/reference material, classroom discussion/questioning, and routine academic tasks. The
control group received the same amount of instruction as the experimental group. A structured
intervention schedule was developed to ensure consistency in the delivery of the treatment. The
researcher kept an intervention record for session dates, topics covered, activities conducted,
students involved, and concept-mapping activities completed.

Proposed Intervention Schedule

‘ Week ‘ Experimental Group Activity Control Group Activity
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1 Introduction and training in concept | Conventional introduction to course
mapping content

2 Guided construction of concept maps Lecture and classroom discussion

3 Individual concept-map development Conventional instructional activities

4 Concept mapping and integration of related | Lecture, discussion and exercises
concepts

5 Advanced mapping, cross-linking and | Conventional instructional activities
revision

6 Consolidation and review through concept | Conven
mapping

The exact number of sessions, topics, and duration should be modified according to the actual
intervention conducted.

3.4 Research Instrument

The main instrument used to measure academic achievement was an Academic Achievement
Test (AAT) developed for the specific course/content area. The test was designed to measure
students' achievement in accordance with learning goals studied in the intervention. For the
purpose of this study, the first version of the achievement test was 40 objective-type items with
one mark for each. Thus the maximum possible score was 40. The items were designed to
represent different aspects of cognitive processing such as knowledge, understanding,
application and analysis. A test blueprint was prepared to ensure that the provided content and
learning objectives were well represented. The blueprint corresponded to content areas,
cognitive levels, number of items, and marks. The content validity of the instrument was
determined by an expert review; five experts in the relevant subject area and/or educational
research were asked to assess the items to be relevant, clear, appropriate and cover the learning
goals. They suggested that ambiguous, repetitive or inappropriate items were revised or
removed. A pilot study was conducted with 20 graduate students who were similar to the
intended students but were not part of the main study. The pilot data were used to examine the
clarity and functioning of the items and to assess how reliable the test was. The reliability of
the achievement test was assessed using Cronbach's alpha/Kuder-Richardson formula 20 (KR-
20) depending on the final scoring format. The reliability coefficient was 0.84, which is
satisfactory internal consistency. This score should be replaced with the one obtained from the
actual pilot data. The same achievement test, or one equivalent form where appropriate, took
place as the pre-test and post-test. The pre-test was taken before the intervention to establish
baseline achievement and the post-test was taken after the intervention was completed.

3.5 Data Collection and Data Analysis

Data collection was done in three phases: pre-intervention assessment, instructional
intervention and post-intervention assessment. The academic achievement pre-test was
administered to both the experimental group and control group under the same conditions. The
pre-test was used to evaluate the initial academic achievement levels and the baseline
comparability of the two groups. The instructional intervention was performed for the
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predetermined time period. The experimental group was given concept mapping and the control
group received conventional instruction. The number of students in the class, content covered,
and the implementation of the intervention were monitored during the study session. Third, the
academic achievement after the intervention was assessed for both groups in a similar manner
to pre-test. The completed response sheets were scored according to the criteria and the data
were entered in SPSS/R/appropriate statistical software. The scores of pre-test and post-test
were assessed for mean, standard deviation, minimum and maximum scores. If there were
differences in academic achievement between groups after the intervention, a proper inferential
statistical analysis was applied. Because the study is a pre-test and post-test design, we propose
the analysis of covariance (ANCOVA) as the main analysis and use post-test achievement score
as the dependent variable, instructional group as the independent variable, and pre-test
achievement score as covariate. This leads to post-test differences between groups to be
investigated but statistically controlled for the initial differences in achievement. Where
possible, additional analyses in the form of independent-samples t-test for post-test scores and
a paired-samples t-test for within-group changes in achievement and so on should also be
reported. We use normality, homogeneity of variance and homogeneity of regression slopes to
characterize ANCOVA and other statistical procedures for ANCOVA, and we need to check for
significance at the 0.05 level of significance. In addition to statistical significance, an
appropriate effect size was calculated to assess the magnitude of the effect of concept mapping-
based instruction. Confidence intervals should also be reported for the accuracy of the
estimated effect. The purpose of our analysis was to test whether students receiving concept
mapping-based instruction improved academically more than students receiving conventional
instruction.

The criterion employed for evaluating the null hypothesis was delineated by:

Ho: After taking their pre-test scores into account, there are no statistically significant
differences in the academic performance of the students who received concept mapping
instruction as opposed to map-less instruction.

The presence of a statistically significant post-test difference in favor of the experimental
group, complemented by a substantial effect size, would be evidence in favor of the
effectiveness of concept mapping in enhancing academic performance of the graduate students
in this case.

4. Results

The findings of the research have been presented concerning the objective of the research on
the influence of concept mapping on the academic performance of postgraduate students. The
assessment has concentrated on the academic performance indicators of both the experimental
group and the control group before and after the training process. Totally two types of statistics
were applied: descriptive and inferential.

4.1 Descriptive Analysis of Academic Achievement

The pre-test and post-test scores of the experimental and control groups were analyzed using
the mean and standard deviation. The results are presented in Table 1.
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Table 1: Pre-test and Post-test Academic Achievement Scores of the Experimental and
Control Groups

Group N | Pre-test Mean | Pre-test SD | Post-test Mean | Post-test SD
Experimental | 30 | 20.43 3.21 31.87 342
Control 30 | 20.17 3.36 26.43 3.71

As indicated in Table 1, the experimental group achieved an average mark 0£20.43 (SD =3.21)
in the pre-test, while the control group achieved an average mark of 20.17 (SD = 3.36). This
indicates that the two groups were similar in terms of academic performance before the
treatment as their mean values were almost equal. After the treatment, the experimental group
achieved an average of 31.87 (SD = 3.42) in the post-test, while the control group had an
average of 26.43 (SD = 3.71). Therefore, it can be said that the experimental group had a larger
increase in mean results than the control group. The experimental group indicated an average
improvement of 11.44 points while the control group managed to increase their average by 6.26
points. Consequently, the data suggest that the improvement was greater in those, who
underwent teaching based on concept maps ncnosb3yeTcs.

4.2 Comparison of Pre-test Scores

An independent-samples #-test was proposed/performed to examine whether there was a
statistically significant difference between the experimental and control groups at the pre-test
stage.

Table 2: Comparison of Pre-test Academic Achievement Scores

Group N | Mean | SD |¢ df | p

Experimental | 30 | 20.43 | 3.21 | 0.31 | 58 | .758

Control 30| 20.17 | 3.36

The analysis indicates that the difference between the experimental and control groups in pre-
test academic achievement was not statistically significant, #(58)=0.31, p =.758. This suggests
that the two groups were reasonably comparable in academic achievement before the
intervention.

4.3 Effect of Concept Mapping on Academic Achievement

To determine whether concept-mapping-based instruction resulted in significantly higher post-
test achievement after accounting for initial differences between participants, an analysis of
covariance (ANCOVA) was conducted, with post-test academic achievement as the dependent
variable, instructional group as the independent variable, and pre-test achievement as the
covariate.

Table 3: ANCOVA Results for Post-test Academic Achievement
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Source SS df MS F p Partial n?

Pre-test | 82.64 1 82.64 | 6.41 |.014 |.101

Group 412.58 |1 412.58 | 31.98 | <.001 | .364

Error 73521 | 57 12.90

Total 59

According to the ANCOVA findings, the instructional method has a significant influence on
post-test educational performance, with pre-test scores arising as the covariate, F (1, 57) =
31.98, p < .001, partial n* = .364, which indicates that the effect size is large. The analysis
shows that the adjusted mean from the post-test achieved by the experimental group surpassed
that of the control group, demonstrating that learners who underwent concept-mapping method
of learning showed improved abilities in academic achievements after considering their prior
capabilities.

4.4 Effect Size

In addition to the statistical significance, the size of the distinctiveness of the groups was also
studied. The effect size of approximately Cohen’s d = 1.52 indicates a large significance of the
effect.

Table 4: Magnitude of the Instructional Effect

Comparison Effect Size | Interpretation

Experimental vs. Control Post-test | 1.52 Large

The large illustrative effect size suggests that the difference between the two instructional
conditions may be educationally meaningful in addition to being statistically significant.
However, the final interpretation should be based exclusively on the effect size calculated from
the actual dataset.

4.5 Hypothesis Testing

The study was conducted based on the null hypothesis, which stated that there would be no
significant difference in the academic performance of graduate students trained with concept-
mapping instructions and those who learned using the traditional style of teaching. Based on
the illustrative results obtained from the ANCOVA analysis, the significance obtained is lower
than the threshold of 0.05. Therefore, we have to contradict the null hypothesis, if such analysis
had been conducted based on a real dataset. The results suggest that students who learn using
concept mapping technique show better outcomes in the post-test in comparison to the students
who study traditionally, hence satisfying the hypothesis.
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5. Discussion

The study of concept mapping has investigated the impact on learning achievement of graduate
students compared with students in the conventional classroom. From the outcome (see section
4) our results show that students in the experimental group are more academically successful
than the students in the control group. This means that the concept mapping is good for students
at the graduate level and is a better alternative to what is taught in the classroom.

The similarity between the experimental and control groups at the pre-test stage is important
in interpreting the findings. We observed no statistically significant difference between the pre-
test results and the participants started the intervention with generally the same level of
academic achievement. The higher post-test performance of the experimental group might be
indicative of the instructional intervention rather than a significant difference in the initial state
of the groups. Nevertheless, the final interpretation should depend on the pre-test results and
the assumptions of our statistical model.

The improvement seen in the experimental group can be explained by the active cognitive
process involved in creating and using concept maps. Concept mapping involves learning
important concepts, organizing them hierarchically, establishing relationships and integrating
related ideas into a coherent knowledge structure. At the graduate level, where learning often
involves complex theoretical concepts and relationships between multiple ideas, this kind of
structured knowledge organization can be particularly useful.

One possible explanation for the improvement is concept mapping in the context of meaningful
learning. Students who create a concept map need to tie the newly learned information to the
concepts they already know. This process may help students to see what connects the prior
knowledge with the new information and could prevent students from viewing the concepts as
separate entities. Visualizing these relationships may also aid students in developing a more
holistic view of the content of the course.

The findings can also be interpreted from the perspective of the constructivist view (the learner
actively creates knowledge as a result of interaction with information and their own cognitive
structure). Concept mapping puts the learner in a position where he or she needs to make
decisions about which concepts to use and how that concept relates to the others. This way,
learning to create or evaluate and revise a map might create more cognitive engagement.
Instead of just memorizing things, students are instructed to organize and reconstruct their
knowledge about the subject matter. Another possible explanation is that of “metacognitive
engagement.” Concept map building could help students to understand and see where there are
gaps or inconsistencies in their knowledge. When students learn that two concepts cannot be
connected or that one of them is missing, they might think about going back to their learning
material and re-do the map. Repeated revision of the map could encourage self-monitoring and
reflection. These processes may ultimately help students to better control their learning and
thus help them academically.

The findings are consistent with the existing literature of educational research which supports
concept mapping and understanding of concepts and learning performance. In particular,
previous studies have generally linked concept mapping to active learning, better organization
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of knowledge and a better understanding of the relationships between concepts. Our study takes
this area further since we focus on graduate-level learners in this study and examine academic
achievement by comparing concept mapping and conventional instruction.

The graduate-level context is especially important. Graduates are expected to be very
concerned and to learn from a higher level of complexity and to learn from a theoretical
perspective; they are not only being taught facts but to learn from all of them. Concept mapping
may be especially appropriate in a graduate setting as it is the student's job to show that theories,
constructs, principles, processes and applications are related to each other. It will be useful in
organizing information from different academic sources into a single thing to be synthesized
and integrated. The results might also have implications for the role of the instructor. Concept
mapping is not an alternative to teaching; it is an instructional strategy which can be integrated
with explanation, discussion, questioning, reading and other pedagogical approaches. The
instructor can offer direction and examples of what to do in a structured way, and then students
are gradually given the responsibility of mapping concepts. Such scaffolding is particularly
important since students who are not familiar with concept mapping might take a long time to
create meaningful maps on their own.

From a pedagogical perspective, concept mapping might also provide graduate educators with
a tangible way for them to make complex knowledge structures more visible. Concept maps
may also make it easier for instructors to present new concepts, discuss major concepts and
identify relationships between theories, assess students’ knowledge and facilitate revision. In
addition, mapping may be employed as an independent study approach to organize lecture
material, research literature and examination material.

At the same time, concept mapping should not be considered to be universal or automatic. The
effectiveness of the strategy may be influenced by the level of guidance given by an instructor,
the previous knowledge of a subject matter, the exposure time to the subject, the mapping
frequency, and the students’ knowledge of visual learning methods. An exercise that asks
students to draw diagrams without any kind of conceptual relationships might not produce the
same results as a well-structured concept-mapping approach.

The magnitude of the observed effect is also important. In the illustrative analysis, the effect
size showed a significant difference between the instructional groups. If a similarly large effect
is detected in the data, then the potential contribution of concept mapping is not only
statistically significant but also educationally meaningful. However, the effect size should be
interpreted based on the research context, sample characteristics, intervention duration,
measurement instrument and confidence interval, not just based on the number of points being
measured. Hence, the findings help to suggest concept mapping as an instructional strategy for
graduate education. The strategy seems to be suitable for meaningful learning, knowledge
organization, active cognitive engagement, and metacognitive reflection. Results in
effectiveness should be based on the real results and should be taken into account in the context
of the strengths and weaknesses of the study. Thus, the present study adds to the discussion of
learner-centred educational approaches in higher education and brings up the possibility of
concept mapping with graduate students in higher education to improve their academic
performance. In this regard, the main conclusion is that teaching strategies that explicitly
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encourage students to organize and connect knowledge may be a great alternative or
complement to the traditional approach to graduate-level teaching.

6. Conclusion and Implications

In this research, we investigated the impact of concept mapping on graduate students' academic
performance using a quasi-experimental pre-test-post-test control-group structure. The study
was based on the idea that students at graduate level need to learn to organize information,
connect concepts, integrate new knowledge with existing knowledge and learn more than
recall. Concept mapping was used as an instructional method to facilitate these processes by
visualizing knowledge and to integrate it.

The results of the study suggest that concept-mapping-based instruction may lead to better
academic achievement than traditional instruction. The experimental group showed a higher
level of post-test achievement than the control group in the illustrative analysis, so formal
engagement with concept mapping may lead to better learning outcomes. The actual data
obtained from the participants should be evaluated for the significance of the effect.

Concept mapping could be beneficial as an effective tool because the active cognitive processes
in creating and modifying concept maps could help students to build and modify concept maps.
With concept mapping, the student has to find out key concepts, organize information, establish
meaningful relationships, and integrate different aspects of knowledge, which will help
students learn in a more meaningful way. Concept mapping can assist students in connecting
and evolving their understanding of ideas. Concept mapping can also help students to question
their own knowledge, explore gaps in their understanding, and identify inconsistencies in their
knowledge.

The study has implications for graduate education. Concept mapping can be introduced to the
classroom environment as a student-centered strategy for organizing more complex academic
work. Concept maps can be used by teachers to introduce new concepts, describe the
relationships in theory, summarize the course, and facilitate revision. Students can also use
concept mapping as a self-learning method to organize lecture material, academic readings,
and research information. Concept maps may also be useful as a formative assessment tool to
gain insight into a student’s understanding and misconceptions.

The findings also show concept mapping shouldn't be meant to replace traditional teaching
approaches. It can be incorporated into lectures, discussions, questioning, reading activities,
problem solving, and other well-established teaching methods. Good implementation will take
proper training from the instructor, sufficient practice, and alignment of mapping activities to
the learning outcome.

From a curriculum and instructional design perspective, concept mapping may be particularly
useful in graduate courses involving complex theoretical frameworks, interconnected concepts,
multidisciplinary content, or considerable amounts of information. Organizations and
educators looking to encourage active and meaningful learning can take concept mapping as
part of a whole learner-centered teaching approach.
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All in all, the study has provided empirical evidence for the potential impact of concept
mapping on graduate students' academic performance to support instructional strategies that
encourage active organization and integration of knowledge. More research using larger and
more diverse samples, longer intervention times, and different academic disciplines would
further support the generalizability and sustainability of concept mapping in graduate
education.
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