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Abstract

This descriptive analytical study investigates the impact of accurate schedule planning and the use of
modern scheduling tools on the success of engineering projects within the construction sector of
Riyadh, Saudi Arabia. The research aims to identify the key factors influencing scheduling accuracy and
to evaluate the effectiveness of project management software (primarily MS Project and Primavera) in
controlling time performance and reducing delays. A quantitative approach was adopted using a
structured questionnaire distributed to a sample of 100 participants, including project managers,
planning engineers, and project coordinators working in construction companies in Riyadh. Simple
random sampling was employed. Data were analyzed using SPSS, incorporating descriptive statistics,
Cronbach's Alpha for reliability, Pearson correlation, and regression analysis. The findings revealed a
statistically significant positive relationship between schedule management practices and project
performance, particularly in achieving on-time delivery and minimizing delays (p < 0.05). The overall
mean score for schedule management was 4.28/5, indicating a high level of implementation. Reliability
coefficients (Cronbach’s Alpha) ranged from 0.86 to 0.91, confirming high internal consistency. The
study concludes that proficiency in modern scheduling tools significantly enhances adherence to
delivery deadlines. Recommendations include continuous professional training for project managers
on advanced scheduling software, institutional adoption of schedule performance indicators (e.g., SPI),
and further research expanding the geographic and methodological scope.
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1. Research Questions
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What is the impact of accurate schedule planning on the success of engineering projects? And how do
modern scheduling tools contribute to reducing delay risks?

2. Research Objectives
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The research aims to identify factors affecting scheduling accuracy and test the effectiveness of project
management software in controlling time performance.

3. Research Hypotheses
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There is a statistically significant positive relationship between the project manager's proficiency in
using scheduling tools and adherence to delivery deadlines.

4. Conceptual Research Model
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The model illustrates the relationship between Schedule Management Processes and Project
Performance through the use of digital tools.
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Schedule Management Processes
(Planning, Estimation, Sequencing)

Digital Tools Usage
(MS Project / Primavera)

Project Performance
(On-time Delivery, Cost Control, Delay Reduction)
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5. Proposed Field Study
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Construction sector in Saudi Arabia, focusing on Riyadh projects.

6. Research Methodology
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Descriptive analytical approach using questionnaires and interviews.
6.1 Study Population
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In this study, the study population was identified as project managers, planning engineers, project
coordinators, and project management team members working in construction companies in Riyadh,

Saudi Arabia, because they are directly involved in project scheduling and monitoring activities,
making them the most appropriate participants for this research.

6.2 Study Sample
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In this study, a sample of 100 participants working in project management who have experience in

project scheduling and monitoring was selected. The sample included participants with different job
positions and experience levels to obtain more accurate and representative results.

6.3 Sampling Method
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The Simple Random Sampling technique was used by distributing the questionnaire electronically to

members of the study population at random. This approach ensured equal participation opportunities,
reduced selection bias, and enhanced the reliability of the study findings.

7. Project Timeline
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Phase Activity Duration
Planning Literature Review & Proposal Preparation 4 Weeks
Execution Data Collection 2 Weeks
Analysis Statistical Analysis (SPSS) 2 Weeks

Closing Final Report Writing & Submission 2 Weeks
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8. Results & Statistical Analysis
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8.1 Introduction to Statistical Analysis
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Statistical analysis is one of the most important stages of scientific research, as it transforms collected
guestionnaire data into meaningful findings. SPSS software was used to analyze the data, generate
descriptive statistics, and test the research hypotheses. The results indicated a positive relationship
between project schedule management practices and improved project performance, especially in
meeting deadlines and reducing delays.

8.2 Sample Description
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The study sample consisted of 100 participants distributed as follows:
Variable Category Frequency Percentage
Gender Male 68 68%
Gender Female 32 32%
Experience Less than 5 years 25 25%
Experience 5-10 years 42 42%
Experience More than 10 years 33 33%
Position Project Manager 30 30%
Position Planning Engineer 38 38%
Position Project Coordinator 20 20%
Position Others 12 12%
Table 1: Demographic Characteristics of the Sample
8.3 Validity and Reliability
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The questionnaire validity was verified through expert review by specialists in project management.
Reliability was assessed using Cronbach’s Alpha. All values indicate a high level of reliability.

Dimension Cronbach’s Alpha
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Schedule Planning 0.88
Scheduling Tools Usage 0.91
Project Performance 0.86
Overall Questionnaire 0.89

Table 2: Cronbach’s Alpha Reliability Coefficients

8.4 Descriptive Statistics
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The mean score for schedule management was 4.28/5, with a standard deviation of 0.54, indicating a
high level of implementation.

Variable Mean Std. Deviation
Schedule Planning 4.31 0.52
Scheduling Tools 4.25 0.57
Project Performance 4.19 0.61
Overall Schedule Management 4.28 0.54

Table 3: Descriptive Statistics of Research Variables (Scale 1-5)
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8.5 Hypothesis Testing
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Pearson correlation and regression analysis were used to test the hypotheses. The significance level
was p < 0.05, confirming statistically significant relationships.

Hypothesis Result

There is a positive relationship between schedule management and
. Accepted
project performance
There is a positive relationship between the use of scheduling software
: Accepted
and reduction of delays
Table 4: Results of Hypothesis Testing (p < 0.05)
8.6 Linking Results to Previous Studies
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The findings are consistent with Kerzner (2022), who emphasized that accurate scheduling improves
project success. They also align with the PMBOK Guide (7th Edition), which identifies schedule
management as a critical knowledge area. Furthermore, the results support Meredith & Mantel (2021)
regarding the effectiveness of digital scheduling tools.
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9. Chapter Five: Research Limitations, Recommendations & Conclusion
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9.1 Research Limitations
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Although this study provided important findings regarding the impact of project schedule

management on the success of engineering projects, it faced several limitations that should be
considered when interpreting and generalizing the results:

* Geographic Scope: The study was limited to the construction sector in Riyadh city only. Therefore,
the findings may not be fully generalizable to other regions of Saudi Arabia or to different countries
with varying project environments and regulations.

« Sample Size: Although a sample of 100 participants is acceptable for exploratory analytical
research, a larger sample size would increase statistical power and enhance the representativeness
of the results.

* Self-Reported Data: The study relied primarily on questionnaire responses. Self-reported data may
be subject to social desirability bias or inaccurate recollection of project performance metrics.

* Cross-Sectional Design: The research adopted a cross-sectional design, capturing data at a single
point in time. This limits the ability to establish causal relationships or observe changes in schedule
management practices over the project lifecycle.

* Focus on Specific Tools: The study concentrated mainly on MS Project and Primavera. Other
emerging digital and Al-based scheduling tools were not extensively examined.

* Limited Qualitative Depth: While interviews were mentioned in the methodology, the quantitative
questionnaire was the primary data source. Deeper qualitative insights could have enriched the
interpretation of the statistical results.
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9.2 Recommendations
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Based on the findings of this study, the following recommendations are proposed:
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+ Continuous Professional Training: Construction companies and project management offices in
Riyadh should implement regular training programs for project managers and planning engineers
on advanced features of MS Project, Primavera P6, and emerging Al-assisted scheduling tools.

+ Adoption of Schedule Performance Indicators: Organizations should formally adopt and monitor
Schedule Performance Index (SPI) and other time-related KPIs as part of their project governance
framework to enable early detection of delays.

+ Standardization of Schedule Management Processes: Companies are encouraged to align their
scheduling practices with the PMBOK Guide (7th Edition) and relevant Saudi project management
standards to ensure consistency and best-practice application.

+ Integration of Digital Tools: Decision-makers should invest in integrating modern scheduling
software with other project control systems (cost, risk, and quality) to create a more holistic project
performance dashboard.

* Future Research Directions: Researchers are recommended to expand the study geographically to
other major Saudi cities (Jeddah, Dammam, NEOM projects), increase sample size, adopt
mixed-methods designs, and investigate the impact of Al-driven scheduling tools on project
success.

 Organizational Culture: Top management should foster a culture that values accurate planning
and proactive schedule control rather than reactive firefighting of delays.
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9.3 Conclusion
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This descriptive analytical study concludes that project schedule management has a direct and positive
impact on the success of engineering projects in the construction sector of Riyadh. Statistical results
demonstrated a significant relationship between proficiency in modern scheduling tools (such as MS
Project and Primavera) and improved adherence to delivery deadlines as well as reduced delay risks.
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The overall mean for schedule management practices reached 4.28 out of 5, reflecting a relatively high
level of implementation among participants. High reliability coefficients (0.86-0.91) confirmed the

trustworthiness of the measurement instrument. The research hypotheses were accepted at a
significance level of p < 0.05.
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These findings are consistent with Kerzner (2022), the PMBOK Guide (7th Edition), and Meredith &
Mantel (2021) regarding the pivotal role of accurate time planning and digital tools in achieving project
objectives.
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In conclusion, project schedule management is an indispensable element for the successful delivery of
engineering projects. Continuous development of project teams’ capabilities in using modern tools,
adoption of clear performance indicators, and further research are strongly recommended to deepen
understanding in this critical domain.

End of Chapter Five
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