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Abstract 

This paper proposes a Training and Capability Development 

Model to elevate internal audit effectiveness across complex 

engagements spanning cybersecurity, ESG, third-party risk, 

and model governance. Grounded in the IIA Standards and 

the Three Lines framework, the model unifies a skills 

taxonomy, role-based learning paths, and an engagement-

complexity index that aligns competencies with risk profiles 

and assurance needs. A blended learning architecture 

combines microlearning, case-based simulations, 

mentorship, and just-in-time job aids delivered through a 

curated knowledge hub and learning analytics. Content is 

mapped to domain, technical, and behavioral competencies, 

including data literacy, systems thinking, stakeholder 

communication, and professional skepticism. Operationally, 

the model couples risk-based planning with analytics-enabled 

execution. Capability heatmaps inform staffing, pairing, and 

coaching plans; scenario labs build judgment on scoping, 

sampling, and root-cause analysis; and analytics toolkits 

support continuous controls testing, anomaly detection, 

stratified sampling, and population-level evidence gathering. 

Agile ceremonies timeboxed planning, reviews, and 

retrospectives compress cycle times, while governance 

guardrails maintain objectivity in stakeholder interactions. 

After-action reviews and communities of practice convert 

lessons into reusable playbooks and data models. 

Effectiveness is evaluated through a balanced scorecard 

spanning risk coverage, timeliness, clarity and depth of 

findings, remediation durability, and stakeholder confidence. 

Benchmarks include days per engagement, rework rate, 

validated risk reduction, cost of non-quality avoided, and 

closure velocity. The model embeds ethics and independence 

training, emphasizes plain-language reporting, and codifies 

assurance mapping to prevent duplication with compliance 

and risk functions. Governance includes certification 

pathways, coaching agreements, and a Quality Assurance and 

Improvement Program with periodic external validation. A 

phased implementation roadmap pilots high-priority domain, 

scales successful components, and institutionalizes 

continuous improvement using OKRs linked to audit 

outcomes and learning analytics. Early implementations 

indicate improved scoping accuracy, stronger evidence 

quality, faster remediation acceptance, and reduced 

recurrence of significant issues. The model is sector-agnostic 

and extensible to emerging risk areas through modular 

curricula and reusable analytics patterns. By linking training 

investments to measurable assurance outcomes with 

transparent metrics, organizations can systematically 

strengthen oversight of complex, rapidly evolving risks and 

stakeholder trust. 

 

Keywords: Internal Audit, Capability Development, Training, Complex Engagements, Risk-Based Auditing, Data Analytics, 

Continuous Auditing, Quality Assurance, Agile, IIA STANDARDS, Three Lines 

1. Introduction 

Internal audit functions are facing a widening expectations gap as organizations pursue digital, data intensive, and ecosystem 

dependent strategies while regulators, boards, and stakeholders demand faster, deeper, and more forward-looking assurance. 

Traditional approaches that rely on static checklists, periodic training, and generalist rotations struggle to keep pace with complex 

engagements that cut across cyber security, environmental social and governance disclosures, third party risk, and model risk 

(Anderson, 2015, Jones, 2014). The result is uneven audit quality, elongated cycle times, limited issue predictiveness, and 

insufficient linkage between findings and business outcomes. Many audit teams also face capability fragmentation across  
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geographies and co sourced partners, low reuse of 

workpapers and analytics, and inconsistent use of enabling 

technologies, which together impair effectiveness and 

credibility. 

This study sets out clear objectives for improving internal 

audit effectiveness across complex engagements through a 

structured training and capability development model. The 

first objective is to define proficiency standards that translate 

strategic risk priorities into role-based competency maps, 

learning paths, and measurable skill milestones for auditors, 

specialists, and managers. The second is to embed a practice 

led learning architecture that integrates pre-engagement 

academies, real time coaching, analytics sandboxes, and post 

engagement retrospectives into the audit lifecycle, so 

learning is tied to work and not only to courses (Kiron, 2017, 

Zolnowski, Christiansen & Gudat, 2016). The third objective 

is to operationalize a reusable library of audit accelerators 

such as risk and control taxonomies, test scripts, data 

connectors, model validation checklists, and narrative 

templates that raise the floor on quality and speed. A final 

objective is to implement an evidence-based performance 

system that links capability development to outcomes 

through key effectiveness indicators and independent 

validation (Ibrahim, Oshomegie & Farounbi, 2020). 

The scope covers four high priority domains that frequently 

exhibit complexity and rapid change. In cyber security, the 

model addresses threat informed control testing, identity and 

access analytics, and validation of security operations 

processes. In ESG, it focuses on data lineage, subject matter 

criteria, estimation uncertainty, and assurance over 

greenhouse gas, diversity, and supply chain disclosures. In 

third party risk, it covers onboarding due diligence, 

continuous monitoring signals, contract control clauses, and 

concentration risk (Bishop, 2018, Pugna, Dutescu & Stanila, 

2018). In model risk, it addresses inventory completeness, 

conceptual soundness, data and feature governance, 

performance monitoring, and change control for statistical, 

machine learning, and decision rules based models. The 

model is designed to extend to emerging areas such as AI 

governance, privacy, operational resilience, and cloud service 

assurance by reusing core methods while adding domain 

specific content. 

The expected contributions are both practical and 

methodological. Practically, the study delivers a capability 

framework with role profiles, a modular curriculum mapped 

to competencies, a catalog of domain accelerators, and an 

operating playbook that integrates these assets into planning, 

fieldwork, reporting, and follow up. Methodologically, it 

proposes a learning measurement approach that treats 

capability as an asset with acquisition, depreciation, and 

returns, and that quantifies the causal effect of capability 

interventions on audit outcomes using quasi experimental 

designs and controlled pilots (Appelbaum, Kogan & 

Vasarhelyi, 2018, Francis, 2011). The model also contributes 

a governance pattern that aligns the chief audit executive, 

audit committee, risk owners, and human capital partners 

around a single view of capability needs and investment. 

Success criteria are defined through outcome based and 

process based metrics that can be independently verified. 

Outcome metrics include improvement in issue detectability 

and severity calibration, reduction in end to end audit cycle 

time, increase in confirmed remediation sustainability at 

follow up, uplift in control environment ratings across repeat 

audits, and stakeholder satisfaction scores that reflect 

perceived insight and value (Attaran, Stark & Stotler, 2018, 

Richins, et al., 2017). Process metrics include curriculum 

completion with demonstrated proficiency, reuse rates of 

accelerators, coverage and precision of data driven testing, 

adherence to model risk and documentation standards, and 

consistency of working papers across teams and providers. A 

credible program should show statistically significant lift on 

these indicators relative to baseline and against comparable 

engagements that do not receive the capability intervention. 

By articulating a coherent problem statement, clear 

objectives, a focused scope, and rigorous success criteria, this 

introduction positions the training and capability 

development model as a practical pathway for internal audit 

to deliver faster, deeper, and more reliable assurance across 

the complex risk areas that define modern enterprise 

performance and trust (Bankole & Lateefat, 2021, Farounbi, 

et al., 2021). 

 

2. Methodology 

The study adopts a design-science methodology that 

iteratively builds, deploys, and validates a capability model 

that raises internal audit effectiveness on complex 

engagements. First, the risk landscape is codified using a 

multi-factor complexity index that synthesizes inherent risk, 

data criticality, regulatory exposure, system entropy, and 

stakeholder impact to prioritize audit topics and determine 

minimum competency thresholds, tooling depth, and 

independence safeguards required per engagement. Second, 

a comprehensive capability assessment maps current staff 

competency to a skills taxonomy spanning domain 

(cybersecurity, ESG, treasury/liquidity, third-party, model 

risk), technical (data wrangling, process mining, anomaly 

detection, NLP for unstructured evidence, RPA for testing at 

scale, mobile BI), and behavioral (skeptical inquiry, 

stakeholder influence, plain-language writing). Proficiency is 

calibrated from Foundational to Expert and linked to role-

based pathways for staff, seniors, analytics specialists, and 

managers; observed gaps inform individualized learning 

prescriptions and team composition rules for high-

complexity audits. Third, a blended learning architecture 

operationalizes development via microlearning, case 

simulations, sandbox labs with synthetic datasets, mentorship 

circles, and just-in-time job aids and playbooks aligned to IIA 

Standards, COSO ERM/ICFR, and COBIT control 

objectives. Fourth, a data/analytics enablement stream 

deploys population testing, stratified sampling, continuous 

controls monitoring, and process mining toolkits; builds 

standardized workpapers and evidence models; and 

integrates NLP and RPA pipelines to automate evidence 

capture, exception triage, and regulation-linked testing steps 

while preserving objectivity and audit trail. Fifth, agile ways 

of working structure each engagement into sprints with 

planning, reviews, and retrospectives; risk-based scoping is 

guided by heat-maps from the complexity index, while 

dynamic resourcing rules assign coaches, analytics 

specialists, and independence reviewers. Sixth, a QAIP layer 

applies internal and external assessments, peer reviews, and 

objectivity guardrails, with assurance mapping to avoid 

duplication with risk management and compliance. Seventh, 

performance is measured with a balanced scorecard and 

OKRs spanning risk coverage, timeliness, depth and clarity 

of findings, remediation durability, stakeholder confidence, 

rework rate, closure velocity, validated risk reduction, and 

cost-of-non-quality avoided. Eighth, outcomes feed a 
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knowledge hub of reusable patterns, parameterized tests, and 

plain-language templates; achievements are credentialed via 

micro-certifications to reinforce the pipeline. The 

methodology cycles continuously: insights from  

measurement drive curriculum updates, tooling refinements, 

and updated complexity weights, ensuring scalability to 

emerging risks and sustained conformance with professional 

standards and model risk governance. 

 

 
 

Fig 1: Flowchart of the study methodology 

 

2.1. Conceptual Foundations and Standards Alignment 

The training and capability development model is anchored 

to recognized professional standards so that improvements in 

audit effectiveness are credible, portable across industries, 

and defensible to boards and regulators. Alignment begins 

with the IIA Standards and Code of Ethics by translating 

principles on purpose, independence, proficiency, due 

professional care, planning, performing, and communicating 

results into concrete capability elements. Proficiency is 

expressed as role based competency matrices that specify 

knowledge, skills, and behaviors required to execute complex 

engagements, including cyber, ESG, third party, and model 

risk (Copeland, et al., 2012, Simkin, Worrell & Savage, 

2018). Due professional care is operationalized through 

scenario based academies, control testing protocols, sampling 

doctrines, data analytics minimums, and quality gates in 

workpapers. Planning and performing standards are reflected 

in curricula that cover risk based scoping, linkage to 

organizational objectives, criteria selection, and the 

disciplined use of data. Communication standards are 

embedded through writing labs that emphasize fair, balanced, 

and clear reporting, traceability from evidence to conclusion, 

and explicit articulation of root cause, impact, and 

management action plans (Bankole, et al., 2019).  

The model’s Quality Assurance and Improvement Program is 

integrated with training by using internal conformance 

reviews, thematic findings, and external assessments to 

update learning content and to verify that capability gains 

persist over time (Dako, Okafor & Osuji, 2021, Okafor, Osuji 

& Dako, 2021). 

The Three Lines Model provides a structural lens for role 

clarity and for designing safeguards that preserve 

independence and objectivity. The model positions internal 

audit as the third line that provides independent assurance on 

the adequacy and effectiveness of governance, risk 

management, and control, while the first and second lines 

own and oversee risk. Training content therefore includes 

modules that help auditors navigate boundaries with risk and 

compliance functions, especially in areas that involve 

analytics platforms, continuous monitoring, or control design 

consultations (Liu & Vasarhelyi, 2014, Nasri, 2012). 

Practical safeguards are taught and enforced. These include 

functional reporting lines to the audit committee, 

administrative reporting to the chief executive with no 

operational accountability, conflict of interest declarations at 

engagement intake, rotation rules that prevent former second 

line personnel from auditing their prior areas without an 

appropriate cooling period, and restrictions on advisory work  
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that could impair objectivity in future assurance (Atere, 

Shobande & Toluwase, 2019). For co sourced specialists, 

engagement letters define scope, supervision, confidentiality, 

and independence expectations, while workpaper ownership  

and sign off protocols ensure that the chief audit executive 

retains responsibility for conclusions. Figure 2 shows the 

factors influencing internal audit effectiveness presented by 

Getie Mihret & Wondim Yismaw, 2007. 

 

 
 

Fig 2: Factors influencing internal audit effectiveness (Getie Mihret & Wondim Yismaw, 2007). 
 

Integration with COSO ERM aligns capability building to the 

organization’s risk architecture. Training begins with 

governance and culture, emphasizing tone at the top, risk 

appetite, and the behaviors that support or erode control. 

Strategy and objective setting are linked to audit scoping, so 

auditors can articulate how a cyber engagement, for example, 

relates to strategic objectives for digital growth and resilience 

(Escobar, Ferrando & Rubtsov, 2017, Tsaih & Hsu, 2018). 

Performance is addressed through risk identification, 

assessment, prioritization, and response evaluation, with 

auditors trained to challenge risk ratings using data and to test 

whether responses are designed and operating effectively. 

Review and revision are integrated through lessons learned 

and issue follow up practices that examine whether risk 

treatment is adapting to change. Information, 

communication, and reporting are strengthened by teaching 

auditors to evaluate data lineage, aggregation logic, and 

report controls, which is particularly important for ESG and 

regulatory disclosures. This ERM alignment allows training 

to embed a consistent risk taxonomy, to build fluency in risk 

appetite and tolerance, and to ensure that audit work is 

targeted where residual risk and importance to objectives are 

highest (Adesanya, Akinola & Oyeniyi, 2021, Yetunde, 

Onyelucheya & Dako, 2021). 

For internal control over financial reporting, the model 

develops specialized capability in COSO’s five components 

and relevant principles, then extends those skills to non 

financial contexts where appropriate. In the control 

environment, auditors are trained to evaluate integrity, 

accountability, and structure, and to connect cultural 

indicators to control quality. Risk assessment training covers 

fraud risk, significant estimates, and changes in business and 

IT. Control activities training reinforces design effectiveness 

criteria, population completeness, sampling, and precision 

for both manual and automated controls, with particular focus 

on configuration reviews, interface testing, and reliance on 

system generated reports (Amenc, et al., 2017, Barber, 

Bennett & Gvozdeva, 2015). Information and 

communication training addresses the accuracy and 

completeness of source systems, reports, and disclosures, 

while monitoring training develops the use of key risk 

indicators, control self assessments, and automated 

surveillance. Across ICFR, the capability model emphasizes 

walkthrough quality, evidence sufficiency, re performance 

disciplines, and linkage to management review controls 

(Dako, et al., 2019). Where non financial reporting is in 

scope, such as greenhouse gas metrics or operational 

resilience outcomes, auditors reuse COSO principles while 

learning domain specific criteria and estimation techniques. 

Figure 3 shows a pyramid of IA capability and 

capacity presented by Ayagre, 2015. 
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Fig 3: A pyramid of IA capability and capacity (Ayagre, 2015). 

 

Independence and objectivity are preserved through 

governance, process, and tooling safeguards that are taught 

and routinely tested. Governance safeguards include a charter 

that codifies purpose and authority, audit committee 

approved plans, and a funding model that prevents undue 

influence. Process safeguards include mandatory objectivity 

checks in engagement acceptance, documentation of advisory 

interactions with management, and escalation channels to the 

audit committee when independence concerns arise (Chow, 

Li & Shim, 2018, Varsani & Jain, 2018). Tooling safeguards 

include segregated analytics environments for audit, read 

only access to operational systems unless explicitly 

authorized, and audit specific data connectors that maintain 

chain of custody and evidential integrity. For model risk 

audits, auditors are trained to avoid building production 

models for management and to focus on conceptual 

soundness, data governance, performance monitoring, and 

change control. For cyber audits, auditors are trained to 

observe or replay attack simulations conducted by the first or 

second line rather than executing operational defense actions 

themselves. Objectivity is also reinforced through peer 

reviews, hot reviews on high risk engagements, and root 

cause analyses that differentiate management execution 

failures from control design issues (Aronsson, Abrahamsson 

& Spens, 2011, Roy & Hota, 2016). 

To avoid duplication and to maximize assurance coverage, 

the model embeds assurance mapping as both a planning 

discipline and a competency. Auditors learn how to inventory 

assurance activities across the first, second, third line, and 

external parties, then to map those activities to the risk 

universe, control libraries, and regulatory obligations. A 

standardized template captures the risk category, control 

objective, control owner, assurance provider, frequency, 

depth, reliance rating, and last coverage date, which enables 

a combined assurance view for the audit committee. Where 

overlaps exist, the team evaluates the nature of work and the 

quality of evidence to determine whether internal audit can 

place reliance on second line testing or on external assurance, 

and if so, what reperformance or reperformance sampling is 

required (Ritala, et al., 2013, Witkowski, 2017). The 

capability curriculum includes methods for evaluating 

reliance, such as testing the tester, reviewing sampling 

methodology, and verifying tool configurations used by other 

providers. The operating playbook requires pre planning 

coordination meetings with risk, compliance, information 

security, and any external auditors to clarify roles, reduce 

redundant requests to the business, and agree on a sequence 

that preserves internal audit’s independence. A shared risk 

and control taxonomy and a common evidence repository, 

enabled by a GRC platform, reduce friction and support 

reuse. Metrics such as coverage breadth, reliance ratio, and 

duplication index are used to monitor whether assurance 

mapping is working. A rising reliance ratio, combined with 

stable or improved insight quality, is treated as evidence that 

capability is shifting from rework to value added testing 

(Osuji, Okafor & Dako, 2020). 

Throughout, the training content continuously ties standards 

alignment to practical execution. Scoping templates prompt 

explicit linkage to objectives and risk appetite. Work 

programs include criteria references and testing steps that 

reflect COSO principles and IIA expectations. Workpaper 

shells enforce traceability, sufficiency, and clarity. Reporting 

workshops stress balanced tone, transparency about 

limitations, and fairness to management while protecting the 

public interest (Kritchanchai, 2014, Lega, Marsilio & Villa, 

2013). The model’s assessments verify not only knowledge 

of standards but the demonstrated ability to apply them in 

messy, cross functional, and time constrained environments. 

By fusing the IIA Standards, the Three Lines Model, and 

COSO frameworks with clear independence safeguards and 

rigorous assurance mapping, the capability development 

approach equips internal audit to deliver deeper, faster, and 

non duplicative assurance that remains firmly objective and 

aligned to organizational strategy (Bankole, et al., 2020, 

Tewogbade & Bankole, 2020). 

 

2.2. Competency & Capability Framework 

The competency and capability framework defines what great 

looks like in internal audit and makes it attainable through a 

structured skills taxonomy, clear proficiency levels, role-

based pathways, and a rigorous credentialing system that 

turns learning into verified performance. The skills taxonomy 

spans three dimensions domain, technical, and behavioral so 

capability reflects the realities of complex engagements 

rather than a narrow checklist. Domain skills capture subject-

matter fluency for cyber security, third-party risk, ESG and 
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sustainability reporting, operational resilience, data privacy, 

model risk management, finance/ICFR, and regulatory 

compliance (Alssayah & Krishnamurti, 2013, Guzman & 

Stiglitz, 2016). For each domain, the framework enumerates 

core concepts (e.g., threat modeling, vendor due diligence, 

greenhouse gas protocols, impact tolerance, lawful basis of 

processing, model validation pillars, significant accounts and 

assertions, and prudential rules), key artifacts to interpret 

(policies, control standards, system configurations, logs, 

vendor contracts, KRIs/KPIs, scenarios, and disclosures), and 

typical failure modes to recognize (privilege creep, weak 

supplier oversight, scope 3 estimation error, fragile single 

points of failure, inadequate consent governance, drift in 

model performance, precision errors in management review 

controls) (Fastenrath, Schwan & Trampusch, 2017, Jacque, 

2013). Technical skills describe how auditors produce 

evidence and insight: risk assessment, process mapping, 

control design evaluation, sampling theory, walkthrough  

excellence, re-performance, data extraction and 

transformation, analytics (from SQL to Python-based 

testing), automation scripts, data visualization, GRC 

configuration, workpaper quality, and findings formulation 

grounded in defensible criteria (Abdulsalam, Farounbi & 

Ibrahim, 2021). Behavioral skills ensure the work is usable 

and objective: hypothesis-driven thinking, professional 

skepticism, concise writing, interviewing and facilitation, 

conflict handling, time-boxing and prioritization, ethical 

judgment, cultural awareness, and the ability to “speak 

business” by linking control weaknesses to objectives, risk 

appetite, and outcomes. Every skill statement is written as an 

observable behavior and tied to evidence types so assessment 

is consistent across teams. Figure 4 shows the conceptual 

model for the relationship among implementation of internal 

audit recommendations, IA effectiveness and organizational 

performance presented by Mihret, 2010. 

 

 

 
 

Fig 4: Conceptual model for the relationship among implementation of internal audit recommendations, IA effectiveness and organizational 

performance (Mihret, 2010). 

 

Proficiency levels translate the taxonomy into growth: 

Foundational, Practitioner, Advanced, and Expert. 

Foundational indicates the individual can describe concepts, 

follow standard work programs, and produce complete 

workpapers with supervision. Practitioner means the person 

can plan and execute moderately complex testing, tailor 

procedures to risk, and articulate a defensible conclusion 

without rework (Duffie, 2018, Hsin Chang, Tsai & Hsu, 

2013). Advanced indicates the ability to scope ambiguous 

engagements, select and defend sampling and analytics 

methods, coach others, and negotiate fair management 

actions with clear root cause and sustainable ownership. 

Expert proficiency denotes enterprise influence: designing 

methodologies, setting testing standards, performing 

thematic analysis across audits, shaping the audit plan with a 

risk-based portfolio view, and advising the audit committee 

without compromising independence. Each level includes 

proficiency anchors representative tasks and artifacts such as 

a high-quality walkthrough packet, a reproducible analytics 

notebook, a model validation critique, or a balanced report 

used in calibration sessions to keep ratings fair and portable 

(Eyinade, Ezeilo & Ogundeji, 2020, Shobande, Atere & 

Toluwase, 2020). 

Role-based pathways convert proficiency into careers for 

three archetypes: auditors, data specialists, and 

managers/leaders. The auditor pathway begins with rotation 

across core domains and builds toward specialization. Early 

rotations emphasize ICFR, business operations, and vendor 

risk to cement control basics, then layer in cyber, privacy, or 

ESG based on interest and portfolio needs. Milestones 

include “independent lead on a scoped engagement,” “first 

issue validated through closure,” and “thematic memo 

linking multiple findings to a systemic control gap.” The data 

specialist pathway centers on enabling evidence at scale. At 

the foundational level, specialists learn controlled data 

acquisition, lineage documentation, and reproducible testing 

in a governed environment (Hassan, Nabil & Rady, 2015, 

Nair, Jayaram & Das, 2015). Practitioner level adds feature 

engineering for control analytics, anomaly detection for 

continuous monitoring, and test-of-one/one-to-many scripts 

the whole audit team can reuse. Advanced and Expert data 

specialists co-design automated control tests with the second 

line (without assuming management responsibility), build 

model risk testing harnesses that evaluate conceptual 

soundness and performance monitoring, and contribute to the 

QAIP by checking analytic sufficiency and bias.  
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The manager/leader pathway focuses on engagement 

economics, risk coverage, coaching, and stakeholder trust 

(Bankole & Tewogbade, 2019). Managers master portfolio 

scoping, combined assurance coordination, escalation 

judgment, and report quality. Senior leaders shape the annual 

plan, set capability standards, oversee independence 

safeguards, and translate board priorities into competency 

investments. All pathways use a 70-20-10 development mix 

of on-the-job stretch work, coaching/communities of 

practice, and formal learning, with curated libraries mapped 

to the taxonomy (Luzzini, Caniato & Spina, 2014, Mutai & 

Okello, 2016). 

Progression is gated by demonstration, not seat time. To 

move from Foundational to Practitioner, an auditor must 

deliver two end-to-end workstreams with defensible 

sampling and clear evidence-to-conclusion traceability, pass 

a case-based assessment, and receive positive multisource 

feedback on professionalism and objectivity. Practitioner to 

Advanced requires leading a complex engagement (e.g., 

third-party or cyber) where scoping decisions withstand hot 

review and audit committee challenge, plus a contribution to 

methodology or analytics reuse that reduces duplicate effort. 

Advanced to Expert demands repeated excellence, thematic 

insight across engagements, and credible influence on risk 

appetite conversations while preserving independence 

(Coleman & Robb, 2012, Emrich, 2015). Data specialists 

progress by evidencing reusability, auditability, and risk 

relevance of their artifacts, with strict checks that tooling 

does not impair objectivity or bleed into first-line operations. 

Credentialing and micro-certifications make competence 

visible and verifiable. The framework offers stackable badges 

aligned to the taxonomy: “Cyber Controls Assessor,” “Third-

Party Risk Testing,” “ESG Reporting Assurance,” “Model 

Risk Reviewer,” “ICFR Specialist,” “Privacy and Data 

Governance,” “Control Analytics Practitioner,” and “Audit 

Reporting Excellence.” Each badge requires completion of 

targeted learning, a proctored case exam, and a portfolio 

artifact reviewed by calibrated assessors. Badges have 

validity periods and continuing professional development 

requirements to keep skills current, with lapse rules to protect 

quality (Butler, 2017, Kimanzi, 2016). Bundles of badges 

form role credentials: an “Assurance Lead Digital” might 

require Cyber Controls, Privacy, Control Analytics, and 

Reporting Excellence; an “ESG Assurance Lead” would 

stack ESG Reporting, Data Governance, and ICFR Specialist 

(non-financial controls emphasis). Micro-certifications are 

intentionally lightweight yet rigorous: two to four weeks of 

blended learning culminating in an applied capstone, such as 

building a reproducible test of automated access provisioning 

or performing a scope 1–3 estimation challenge review 

against disclosure criteria (Bankole, et al., 2020, Okafor, 

Dako & Osuji, 2020). Capstones are scored with rubrics on 

accuracy, sufficiency, independence, clarity, and risk 

relevance. Failed attempts trigger targeted coaching and a 

defined retake path. To ensure portability and credibility, the 

credentialing map references external certifications (CIA, 

CRMA, CISA, CISSP, CFE, CPA, ISO 27001 Lead Auditor, 

and ESG/sustainability credentials) and offers bridge 

assessments that recognize prior learning while requiring 

demonstration in the audit context. The program maintains 

psychometric discipline item banks, standard setting, and 

periodic cut-score reviews so badges mean the same thing 

across cohorts and years (Ahmad & Muhammad Arif, 2015, 

Lenz & Hahn, 2015). 

Governance ties the framework to the Quality Assurance and 

Improvement Program. An oversight panel that includes 

methodology, QA, and senior audit leadership approves the 

taxonomy, sets badge criteria, and reviews adverse events 

(e.g., a material reissue of a report) to update competencies. 

Quarterly calibration sessions use exemplar artifacts to align 

assessors. Metrics coverage of critical skills, badge 

attainment by portfolio need, rework rates, cycle time, 

reliance ratios, and stakeholder trust scores are reviewed 

routinely (Janse van Rensburg, 2014, Plant & Padotan, 2017). 

Where root causes of weaknesses point to capability gaps (for 

example, inadequate precision testing on management review 

controls or weak evaluation of model monitoring), the 

curriculum is updated and targeted micro-credentials are 

mandated for affected teams. The framework explicitly 

protects independence: learning content and labs are designed 

to simulate first-line tooling without granting operational 

write access, data environments are read-only with chain-of-

custody logging, and any advisory simulation is clearly 

marked and ring-fenced from live engagements (Osuji, 

Okafor & Dako, 2021). 

Finally, the framework is practical and humane. It recognizes 

that complex audits require teams with complementary peaks 

rather than mythical full-stack individuals. Staffing uses the 

taxonomy to assemble balanced squads domain lead, 

technical testing lead, data specialist, and reporting lead so 

each engagement is a learning lab and a delivery engine 

(Adewale, Olorunyomi & Odonkor2021, Shobande, Atere & 

Toluwase, 2021). Managers are assessed on how they grow 

others as much as on issue counts, and promotions require 

evidence of coaching impact. By specifying what to know, 

what to do, how well to do it, and how to prove it then by 

offering clear, fair, and stackable credentials the competency 

and capability framework turns internal audit development 

into a strategic asset that reliably improves effectiveness 

across the most complex and scrutinized engagements 

(Coetzee & Lubbe, 2014, Pitt, 2014). 

 

2.3. Engagement Complexity & Risk Prioritization Model 

The engagement complexity and risk prioritization model 

supplies a consistent, evidence-based way to match audit 

intent with the right depth, people, and cadence across cyber, 

ESG, third-party, model risk, and other advanced portfolios. 

It begins with a quantitative complexity index that is 

calculated before planning and refreshed at each major pivot 

point. The index weights five drivers inherent risk, data 

criticality, regulatory exposure, system entropy, and 

stakeholder impact on a 1–5 scale using observable signals. 

Inherent risk reflects the likelihood and magnitude of loss if 

controls fail, informed by threat scenarios, materiality, and 

recent incidents; a payment platform with high fraud losses 

and privileged access gaps would score 5, whereas a low-

impact internal utility might score 2 (Llave, 2017, Puklavec, 

Oliveira & Popovič, 2018). Data criticality captures 

sensitivity, volatility, and volume of data elements in scope; 

customer PII linked to payment tokens with frequent 

transformations earns a higher score than anonymized 

operational telemetry. Regulatory exposure measures the 

density and enforceability of obligations that bear on the 

engagement prudential, data privacy, SOX/ICFR, climate-

related disclosure and the strength of external scrutiny; live 

supervisory remediation lifts the score (Dako, et al., 2020, 

Eyinade, Amini-Philips & Ibrahim, 2020). System entropy 

represents architectural and operating complexity: number of 
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integrations and handoffs, rate of change, use of opaque 

components such as third-party models or vendor black 

boxes, and levels of automation; a microservices estate with 

weekly releases and multiple external APIs will tend toward 

4–5. Stakeholder impact gauges how many customers, 

partners, or internal executives rely on the process and the 

reputational sensitivity of failure; board-level interest or 

customer-facing outages raise this dimension (Adeyelure, 

Kalema & Bwalya, 2018, Pulka, Ramli & Bakar, 2017). The 

index is a weighted average with default weights of 30% 

inherent risk, 20% data criticality, 20% regulatory exposure, 

20% system entropy, and 10% stakeholder impact; the chief 

audit executive may adjust weights annually based on risk 

appetite and strategy, and any override is documented to 

preserve objectivity. Calibration uses anchor cases with pre-

agreed scores so the same facts yield the same rating across 

teams. 

With a defensible index in hand, heat-mapping turns numbers 

into decisions. One axis plots complexity (the index); the 

other plots residual risk from prior assurance, change 

velocity, and control maturity indicators. Cells of the heat 

map encode minimum scoping depth, sampling expectations, 

analytics intensity, and hot review requirements. A red-red 

cell (high complexity, high residual risk) mandates end-to-

end walkthroughs across all critical paths, dual-track testing 

(design and operating effectiveness), expanded samples with 

bias-resistant selection, independent re-performance where 

feasible, and continuous data tests for key automated controls 

(Adeyelure, Kalema & Bwalya, 2018, Omopariola, 2017). A 

red-amber cell (high complexity, medium residual risk) still 

drives analytics-led testing and targeted deep dives into 

known failure modes but allows narrower sampling where 

monitoring evidence is strong. Amber-green cells emphasize 

control design evaluation, change-focused probes, and 

reliance on second-line monitoring if validated through 

assurance mapping (Adewale, Olorunyomi & Odonkor2021, 

Dako, et al., 2021, Okafor, et al., 2021). 

 

2.4. Learning & Development Architecture 

The learning and development architecture is designed to 

make internal auditors measurably better at complex 

engagements by combining high-frequency, bite-sized 

learning with deep, hands-on practice, continuous coaching, 

and just-in-time support at the moment of need. It 

operationalizes the competency framework through blended 

modalities that map to the realities of cyber, ESG, third-party, 

and model risk audits, while preserving independence and 

objectivity. At its core is a simple loop: learn → practice → 

apply → reflect → improve. The loop is powered by a unified 

platform that delivers content, tracks skill signals, 

recommends the next best activity, and links learning to 

engagement outcomes such as defect detection rate, cycle 

time, rework, and management acceptance of findings 

(Carvalho & Fidélis, 2013, Hanley, et al., 2017). 

Microlearning forms the rhythmic backbone. Five- to ten-

minute modules address specific skills sampling strategy 

selection, scoping controls for SOC 2, interpreting cloud 

configuration evidence, ESG disclosure traceability, or 

assessing model documentation sufficiency. Each micro-

module ends with one scenario-based question that mirrors 

real evidence (tickets, log excerpts, configuration 

screenshots, journal entries, or model validation reports) and 

requires an auditor to make a judgment (Hegazy & Nahass, 

2011, Johnson, et al., 2018). Spaced repetition and 

interleaving ensure auditors revisit high-risk topics over 

weeks, not hours, so recall is durable when fieldwork 

pressure mounts. Microlearning is supplemented with 

downloadable one-page job aids and short video explainers 

by domain leads, so teams can refresh a concept during 

planning calls or walkthroughs without leaving the work 

context (Shobande, Atere & Toluwase, 2019). 

Case simulations deliver depth by recreating end-to-end 

engagements in safe environments. Cyber cases take place in 

a sandboxed “cloud estate” with representative IAM, 

network, and logging controls; auditors execute a scoping 

meeting, request evidence, run an analytics notebook to test 

a detective control, log deviations in a workpaper template, 

and present interim results to a mock CISO. ESG simulations 

focus on data lineage for Scope 1–3 emissions and supplier 

attestations; auditors must reconcile disclosures to source 

systems and identify control gaps around estimation 

methodologies (Jiang, et al., 2016, Odoni, et al., 2015). 

Third-party risk cases revolve around due diligence and 

ongoing monitoring, including contract review, SIG 

questionnaire analysis, and continuous control evidence 

sampling. Model risk simulations place auditors in a 

validation role where they test conceptual soundness, input 

data quality, performance monitoring, and governance 

against policy, then negotiate remediation with model 

owners. Each simulation is time-boxed and instrumented so 

the platform can capture keystrokes, queries, and decision 

points, generating granular feedback on both the “what” and 

the “why” of choices made (Oshomegie, Matter & An, 2017). 

Labs provide tool-centric practice that transfers directly to 

fieldwork. In data labs, auditors execute prebuilt analytics 

notebooks that calculate unusual journal entries, join user 

access logs to HR termination lists, or compute control 

effectiveness indicators for change management; then they 

are challenged to extend the notebook to new edge cases and 

justify parameter choices. In cyber labs, a “blue-team” station 

exposes SIEM rules and cloud posture controls that auditors 

must test for coverage and false positives (Papenfuss & 

Friedrich, 2016, Warnell, Olander & Mason, 2018). In model 

risk labs, auditors import a champion-challenger pair, run 

back-testing, and document stability and drift, learning how 

thresholds affect false-negative risk and business impact. 

Labs are designed to be re-runnable with randomized datasets 

so auditors cannot memorize answers and must demonstrate 

true understanding. 

Mentorship and coaching close the loop between learning and 

practice. Each auditor is paired with a domain mentor (e.g., 

cloud, ESG) and a craft coach (audit methodology and 

communication). Coaching follows a sprint cadence: before 

an engagement milestone, the coach reviews the complexity 

index, scope, and planned tests; during fieldwork, they 

sample workpapers for clarity and sufficiency; after 

reporting, they conduct a 30-minute “calibration clinic” 

comparing the team’s ratings and findings to anchor cases to 

reduce variance (Arayici, Onyenobi & Egbu, 2012, Zhang, et 

al., 2016). Reverse mentoring is intentionally built in: data 

specialists provide short clinics to senior managers on ML 

model basics or SQL query optimization, while managers 

coach analysts on stakeholder influence, independence 

safeguards, and writing executive-ready issues. Communities 

of practice meet monthly to share “pattern cards” reusable 

control and testing patterns with known failure modes curated 

into the knowledge hub (Ibrahim, Amini-Philips & Eyinade, 

2021). 
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Just-in-time job aids and playbooks are the safety net at the 

moment of need. They take the form of decision trees 

(“Should we rely on second-line monitoring for this 

control?”), sampling calculators with embedded risk logic, 

interview guides for product owners and data stewards, 

evidence request checklists by domain, and independence 

prompts for non-assurance activities. Playbooks walk teams 

from scoping to reporting for each complex area. A cyber 

audit playbook includes a cloud shared-responsibility matrix, 

minimum logging coverage checks, IAM risk heuristics, and 

a catalogue of red flags with example evidence (Afriyie, 

2017, Siddiqi, 2017). An ESG playbook maps disclosure 

requirements to controls, lists acceptable estimation 

techniques with documentation expectations, and provides a 

traceability template from data to disclosure. A model risk 

playbook outlines conceptual soundness tests, challenger 

build governance, and minimum documentation for 

monitoring, plus a negotiation script for remediation 

timelines that respect risk appetite. Each playbook is version-

controlled, with a visible “effective date” and superseded 

versions archived for defensibility (Adesanya, et al., 2020, 

Osuji, Dako & Okafor, 2020). 

The knowledge hub is the single source of truth that ties 

everything together. It is organized by a metadata taxonomy 

covering process, risk, control, evidence type, domain, and 

tool, so auditors can search “privileged access recertification” 

and surface a control pattern, recommended analytics, 

common defects, and sample wording for issues. Alongside 

pattern cards, the hub stores evidence exemplars (sanitized), 

workpaper templates, risk and control matrices, walkthrough 

maps, KRIs and thresholds, analytics notebooks, and a 

glossary harmonized with enterprise risk and compliance to 

enable assurance mapping and avoid duplication (Amaral, et 

al., 2018, Kuenkaikaew & Vasarhelyi, 2013). Contributions 

are curated by domain editors who run quarterly content 

reviews to prune outdated material and promote proven 

patterns, while a governance board ensures alignment to 

standards and independence. Every hub artifact carries a 

“maturity label” (draft, vetted, gold) and a “last-used in 

engagement” marker to reflect field relevance (Dako, et al., 

2020, Farounbi, Ibrahim & Oshomegie, 2020). 

Learning analytics personalize pathways and prove impact. A 

learning record store captures xAPI events from 

microlearning, simulations, labs, coaching, and real-world 

tool usage. These signals feed a skills graph that estimates 

proficiency by node (e.g., “test automated control,” “assess 

model monitoring”) and recommends the next best activity 

that maximizes expected skill gain given available time and 

engagement pipeline. The platform continuously links 

learning to performance: auditors who complete the “cloud 

IAM” cluster before cloud audits should produce higher 

control detection sensitivity and lower rework; if not, the 

content is revised (Brownlow, et al., 2015, Curuksu, 2018). 

Dashboards for managers show team skill coverage against 

the next quarter’s risk universe, enabling targeted upskilling 

before assignments. At the individual level, skill passports 

summarize validated competencies, micro-credentials, and 

recency of practice, unlocking role-based pathways from 

Foundational to Expert. A/B testing of content formats, 

scenario difficulty, and coaching cadence continually tunes 

the experience, while sentiment checks after engagements 

capture perceived usefulness (Bankole, et al., 2020, Eyinade, 

Ezeilo & Ogundeji, 2020). 

Accessibility and cadence are deliberately engineered. 

Microlearning runs mobile-first with offline capability; 

simulations and labs are cloud-hosted with low-bandwidth 

modes; cohorts are scheduled across time zones and recorded 

for asynchronous participation without eroding 

psychological safety. Reinforcement nudges meet people 

where they work: a weekly two-minute scenario in the audit 

tool, a checklist prompt triggered when a sampling plan is 

created, or an independence reminder when a ticket is opened 

in a system owned by the auditee. All learning artifacts 

respect confidentiality, with sanitized data, synthetic 

evidence, and strict separation from live systems; the 

platform enforces least-privilege access and logs usage for 

auditability (Mbaluka, 2013, Moro, Cortez & Rita, 2014). 

Finally, the architecture includes robust governance and 

measurement. A cross-functional council CAEs, 

methodology leads, domain heads, and HR L&D owns the 

roadmap, sets content priorities based on the annual risk 

assessment, and reviews quarterly outcome metrics such as 

time to proficiency for new hires, reduction in rework, 

improvement in issue acceptance rates, and correlation 

between training completion and heat-map coverage. 

Kirkpatrick and Phillips models are applied pragmatically: 

Level 1 sentiment, Level 2 knowledge checks and simulation 

scores, Level 3 on-the-job behavior via workpaper quality 

and tool telemetry, and Level 4/5 business impact through 

engagement KPIs and estimated risk reduction. Findings 

from these reviews loop back into content and playbook 

updates within a defined SLA so the system learns with the 

organization (Mohieldin, et al., 2015, Zolnowski, 

Christiansen & Gudat, 2016). The result is a living L&D 

system that equips auditors to handle the ambiguity, velocity, 

and technical depth of complex portfolios consistently, 

ethically, and at scale. 

 

2.5. Analytics-Enabled Audit Execution & Agile Ways of 

Working 

Analytics-enabled audit execution and agile ways of working 

transform internal audit from episodic, document-heavy 

activity into a high-frequency, evidence-driven service that 

keeps pace with complex risk domains such as cyber, ESG, 

third-party, and model risk. The operating principle is simple: 

move assurance upstream by testing entire populations where 

feasible, reserving samples for confirmatory or judgmental 

work; instrument processes to detect anomalies continuously; 

standardize work artifacts so evidence tells a coherent story; 

and deliver iteratively through sprints that surface issues 

sooner, sharpen stakeholder feedback, and reduce rework 

(Demirgüç-Kunt, et al., 2015, Gomber, et al., 2018). 

Toolkits, workpapers, ceremonies, and reporting standards 

act as mutually reinforcing components in a system that raises 

detection power, increases speed to insight, and improves 

management actionability without compromising 

independence and objectivity. 

Population testing becomes the default wherever data 

sufficiency and control design allow it. The toolkit includes 

connectors to source systems (ERP, HRIS, cloud logs, GRC), 

data quality profilers, and prebuilt analytic patterns mapped 

to common control objectives. For user access reviews, 

auditors join HR movements to identity stores and 

entitlement logs to test 100% of terminations and role 

changes within the period, highlighting toxic combinations 

and policy exceptions. For IT change management, a 

commit-to-deploy linkage verifies that every production 

change has an approved ticket, peer review, and successful 
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control evidence; unmatched deploys are flagged as 

exceptions, and control coverage indicators quantify the 

residual risk (Arner, Buckley & Zetzsche, 2018, Ozili, 2018). 

In ESG, consumption and emissions data are reconciled from 

meter reads and invoices to disclosure tables, checking 

estimation methods against policy rules; the toolkit computes 

lineage completeness scores so reviewers can judge reliance. 

Where population testing is not feasible due to system 

constraints or prohibitive cost of data retrieval, stratified 

sampling replaces uniform random picks. The sampling 

module segments populations by risk factors transaction 

value, counterparty risk, timing near close, manual override 

flags and allocates sample sizes proportionally to risk, 

ensuring high-impact strata receive sufficient attention while 

maintaining statistical validity. Parameter choices are 

transparent and logged, with sensitivity sliders that show how 

sample sizes change as confidence or tolerable deviation 

shifts, supporting defensible planning and peer review 

(Farounbi, et al., 2021, Tewogbade & Bankole, 2021). 

Anomaly detection augments rule-based tests to surface weak 

signals. Unsupervised methods, such as isolation forests or 

clustering on peer groups, highlight unusual expense claims, 

supplier master changes, or privileged access grant patterns 

without predefining every failure mode. The toolkit ships 

with feature libraries tailored to domains: for procure-to-pay, 

vendor velocity, split-payment fingerprints, weekend 

approvals, and rounded amounts; for cyber, login geography 

entropy, off-hours admin activity, and dormant-then-bursty 

accounts; for model risk, drift in feature distributions and 

unexplained variance jumps between versions (Lenz & Hahn, 

2015, Vasarhelyi & Halper, 2018). Auditors treat anomaly 

models as triage aids, not proof of deficiency; each signal 

funnels into a review queue with contextual evidence and 

recommended next steps. Precision and recall are monitored 

across engagements to prevent alert fatigue, and thresholds 

are agreed in planning to avoid after-the-fact bias and 

preserve objectivity. Findings that repeat across entities 

convert into codified controls or monitoring rules, closing the 

loop from detection to design improvement (Ibrahim, Amini-

Philips & Eyinade, 2021, Ogundeji, et al., 2021). 

Process mining exposes the “as-is” flow against policy and 

control narratives, reducing reliance on interviews for 

sequencing and highlighting non-compliant variants at scale. 

Event logs from tickets, approvals, and system actions are 

transformed into process graphs where auditors can apply 

conformance checks: Was the “four eyes” principle 

consistently met? How often did urgent change paths bypass 

testing? Which vendors experience most three-way-match 

failures and why? Variant heat maps quantify frequency, 

cycle time, and rework, enabling scoping conversations that 

target the highest-risk branches rather than the happiest path 

(Johnstone, Li & Rupley, 2011, Moeller, 2013). Continuous 

controls monitoring pushes these insights into operational 

cadence. Where management operates dashboards for key 

controls, internal audit subscribes read-only feeds to watch 

stability and escalation timeliness, using exceptions to seed 

rolling thematic reviews. Where no monitoring exists, audit 

can pilot a lightweight monitor for a fixed period with clearly 

documented roles and independence guardrails, then hand off 

to the second line or business owners with defined acceptance 

criteria (Dako, et al., 2019). 

Standardized workpapers and evidence models create a 

shared grammar that compresses cycle time and reduces 

ambiguity during reviews. Each test procedure is expressed 

as a pattern: objective, risk addressed, control assertion, 

population definition, data source and lineage, test logic or 

sampling rationale, exception classification, and linkage to 

criteria. Evidence objects screenshots, queries, logs, contracts 

carry required metadata: source system and version, retrieval 

date, preparer, reviewer, and hash to anchor integrity. 

Workpapers enforce the “re-performability rule”: a 

technically competent reviewer with access to the same data 

should reproduce the result without guesswork (Hermanson, 

Smith & Stephens, 2012, Rubino & Vitolla, 2014). Templates 

contain “skepticism prompts” that ask auditors to challenge 

management representations, evaluate completeness of 

evidence, and consider alternative explanations. For 

analytics-driven tests, notebooks are embedded or referenced 

with frozen dependencies and parameter capture, ensuring 

deterministic reruns. Issue drafts follow a structured model 

that ties observation to criteria, cause, risk, and effect, with 

evidence exhibits numbered and referenced inline, reducing 

negotiation cycles and strengthening board-level confidence 

(Ibrahim, Amini-Philips & Eyinade, 2020, Oshomegie, 

Farounbi & Ibrahim, 2020). 

Agile ways of working structure delivery around short, 

purposeful iterations. Sprint planning translates the 

engagement’s risk-based scope into a backlog of test stories 

with acceptance criteria, data prerequisites, and estimated 

effort. Stories are sliced thin enough to produce reviewable 

artifacts every one to two weeks: a reconciled population, a 

validated sampling frame, a conformance analysis for a 

critical control, or a prototype dashboard for exception triage. 

Daily stand-ups remain short and operational yesterday’s 

progress, today’s plan, blockers while a dedicated “risk 

huddle” once or twice a week reviews what the data is saying 

and whether scope should pivot to emerging patterns (Dako, 

et al., 2019, Onalaja, et al., 2019). Sprint reviews include 

stakeholders outside the team process owners, second line, 

sometimes external auditors to preview interim insights and 

align on evidence sufficiency before full reporting. 

Retrospectives close each sprint with frank analysis of what 

helped or hindered velocity and quality, capturing 

improvements to playbooks, data access arrangements, or 

templates. Agile does not dilute independence: product 

owners are internal audit leaders, not auditees; scope changes 

are documented with rationale; and all stakeholder feedback 

is logged separately from conclusions (Oshomegie, 2018). 

Plain-language reporting and disciplined root-cause analysis 

ensure analytics translate into management action. Reports 

avoid jargon and statistical opacity; where models or process 

mining informed results, the narrative explains in simple 

terms what was tested, why it matters, what was found, and 

how confident the team is. Visuals favor small multiples and 

annotated callouts over ornate charts. Each issue includes a 

root cause stated as a controllable deficiency, not a person or 

symptom. Auditors use a consistent toolkit 5 Whys to chase 

causal chains, a fishbone to structure categories (process, 

policy, data, system, people), and barrier analysis to map 

failed preventive and detective layers (Atere, Shobande & 

Toluwase, 2020, Farounbi, Ibrahim & Abdulsalam, 2020). 

For complex domains, root causes often combine design and 

execution gaps: a policy allowed emergency changes without 

compensating monitoring, the ticketing system lacked a 

required field to capture testing evidence, and managers were 

not trained to challenge developer justifications. 

Recommendations align to risk appetite and balance 

feasibility with control strength; where management 
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proposes compensating controls, auditors document why 

they accept or reject them and the conditions for future 

reliance. To help leaders prioritize, the report includes an 

aggregated heat map of control themes and a “critical few” 

page that lists the three changes most likely to reduce residual 

risk materially. 

An integrated operations layer binds everything. A shared 

“engagement control tower” tracks backlog status, 

dependency readiness (data access, SME availability), 

evidence quality scores, exception aging, and reviewer load. 

Quality gates require that each test story passes peer review 

before moving to manager review, with analytics checks for 

reproducibility and labeling accuracy. Coaching moments are 

embedded: when a reviewer detects a recurring flaw unclear 

criteria, missing lineage the system suggests the relevant job 

aid or microlearning and schedules a short clinic. Metrics tie 

execution discipline to outcomes: percentage of population 

tested, exception detection rate by method, cycle time per 

test, and rework proportion. Over time, the team learns which 

analytic patterns yield the highest risk-reduction per hour in 

different contexts and tunes its backlog accordingly (Dako, et 

al., 2019). 

Finally, the cadence extends beyond a single engagement. 

Continuous monitoring outputs seed quarterly thematic 

sprints that test a narrow control across multiple entities to 

produce comparative insights. Lessons learned update pattern 

cards, sampling calculators, and playbooks under version 

control, with change notes visible to all teams. The model’s 

aim is not to make every audit “data science heavy,” but to 

make every audit “evidence fluent,” where analytics amplify 

professional judgment, agile structure reduces waste, 

standardized artifacts ensure defensibility, and reporting 

catalyzes timely, sustainable remediation (Bankole, et al., 

2019). In aggregate, this operating system lifts internal audit 

effectiveness in complex portfolios by increasing coverage, 

sharpening insight, and accelerating change without losing 

the core hallmarks of independence, objectivity, and clarity. 

 

2.6. Governance, Quality, and Performance 

Measurement 

Governance, quality, and performance measurement form an 

integrated operating system for the training and capability 

development model, ensuring that improvements in skills 

translate into reliable assurance across complex 

engagements. The Quality Assurance and Improvement 

Program provides the backbone. Internally, continuous 

assessment is embedded into day-to-day work through 

layered reviews, analytics reproducibility checks, and 

documentation quality gates that enforce clarity of objective, 

risk, population, test logic, and evidence lineage. Periodic 

internal assessments, conducted at least annually by a team 

independent from the engagement under review, evaluate 

conformance to the charter, the IIA Standards, and the 

methodology, with special attention to complex domains 

such as cyber, ESG, third-party risk, and model risk (Ewim, 

et al., 2021, Farounbi & Ridwan Abdulsalam, 2021). The 

assessment cycle includes file inspections, stakeholder 

interviews, data re-performance, and thematic testing of 

sampling rationales and analytics integrity. Findings are 

categorized by severity and mapped to root causes in people, 

process, data, systems, or governance, which in turn trigger 

targeted learning interventions, playbook updates, or 

adjustments to resourcing rules. External assessments, 

performed at least every five years by qualified reviewers, 

validate conformance and benchmark practices against peers. 

Scopes include independence safeguards, use of agile 

practices, analytics enablement, and evidence sufficiency. 

Recommendations are translated into a time-bound action 

plan overseen by the audit committee, with progress tracked 

through formal remediation logs and sustainment checks. 

Ethics and independence training is treated as a recurring 

control rather than a once-off orientation. All staff complete 

annual ethics modules with scenario-based dilemmas that 

reflect nuanced conflicts, such as advisory versus assurance 

boundaries, pre-employment relationships, prior line 

management roles, and the use of client data in analytics 

sandboxes. Independence affirmations are collected 

quarterly, supported by a digital register that tracks financial 

interests, personal relationships, and prior assignments. 

Cooling-off periods are enforced for rotations into or from 

audited areas (Abdulsalam, Farounbi & Ibrahim, 2021, 

Eyinade, Ezeilo & Ogundeji, 2021). Trainers incorporate 

practical tests that require participants to triage gray areas, 

document reasoning, and cite the relevant policy or standard. 

Leaders receive additional modules on tone, escalation, and 

how to protect objectivity while maintaining constructive 

relationships with management. Breaches trigger lessons 

learned and system fixes where policy gaps or process 

weaknesses contributed. 

Performance is communicated through a balanced scorecard 

that aligns to what the board and management value: risk 

coverage, timeliness, depth and clarity of findings, durability 

of remediation, and stakeholder confidence. Risk coverage 

measures the proportion of the high and critical risks in the 

enterprise risk register that received meaningful assurance in 

the period, the degree of analytics-based population testing 

within those areas, and the overlap with second line 

monitoring to avoid duplication. Timeliness tracks cycle time 

from planning kickoff to final report, elapsed time between 

fieldwork complete and draft issuance, and age buckets for 

open issues (Farounbi, et al., 2018, Yetunde, Onyelucheya & 

Dako, 2018). Depth and clarity of findings are assessed with 

a structured rubric that evaluates whether criteria are explicit, 

causes are specific and controllable, effects are quantified, 

and recommendations are feasible and prioritized; 

independent reviewers score a representative sample and 

calibrate across teams. Durability of remediation is measured 

through sustainment testing ninety or one hundred eighty 

days after closure to confirm that fixes remain effective, with 

a durability rate reported by issue severity. Stakeholder 

confidence combines survey results from process owners, 

executives, and the audit committee, net of any bias signals, 

with indicators such as acceptance rates for findings, 

frequency of voluntary consultations from the business, and 

adoption of audit analytics by management. 

Objectives and key results translate the scorecard into 

deliberate change. An example annual objective might be to 

increase the proportion of complex engagements using 

advanced analytics from forty to seventy percent with no 

increase in rework. Key results would include building and 

deploying ten new pattern-based tests for cyber access, third-

party performance, or ESG data lineage, training eighty 

percent of senior auditors on their use, and achieving a 

reproducibility pass rate above ninety five percent in file 

reviews (Farounbi, Okafor & Oguntegbe, 2021, Omokhoa, et 

al., 2021). Another objective could target stakeholder 

confidence, with key results that lift the average clarity score 

of findings by ten points and raise the remediation durability 
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rate for high severity issues above ninety percent. Objectives 

are owned by leadership but cascaded to squads, with 

quarterly check-ins that are evidence based. Where key 

results lag, leaders diagnose whether the constraint is skill, 

tool, process, or access, and adjust the learning plan or 

operating rules accordingly. 

Threshold KPIs create guardrails for quality and cost. 

Rework rate is defined as the proportion of test steps or issues 

that require redo after manager or quality review because of 

incomplete criteria, missing evidence, or analytic errors. The 

threshold is set at a sustainable level, for example below eight 

percent, recognizing some rework is inevitable in complex 

audits. Closure velocity measures the median days from 

report issuance to verified closure of high and medium 

severity issues, corrected for dependencies such as system 

releases. Thresholds are set by severity; high severity items 

are expected to achieve verified closure within ninety days 

unless a compensating control is accepted (Amini-Philips, 

Ibrahim & Eyinade, 2020). Validated risk reduction 

quantifies the drop in residual risk attributable to 

implemented actions using pre and post control effectiveness 

ratings, exception rates, or loss proxies; engagement teams 

propose estimates which are then validated by the central QA 

function to prevent optimistic scoring. Cost of non-quality 

avoided estimates the economic impact of catching issues 

before they result in incidents, fines, or restatements. This is 

calculated through calibrated ranges tied to historical events, 

external benchmarks, and management’s risk quantification, 

and is presented as a conservative interval rather than a single 

point estimate to avoid false precision. These KPIs are 

monitored monthly with automatic alerts when thresholds are 

breached, triggering corrective actions such as targeted 

coaching, additional reviewer capacity, or revised templates. 

Governance routines ensure that information flows to the 

right bodies at the right cadence. The audit committee 

receives a quarterly dashboard with the scorecard, OKR 

progress, threshold KPI breaches, and outcomes of internal 

or external assessments. The dashboard includes a forward 

look at planned coverage against evolving risks, a summary 

of analytics adoption, and the top systemic root causes 

observed across audits. Management committees receive 

thematic insights that cut across functions, such as access 

control weaknesses or third-party monitoring gaps, and a 

view of remediation health, including the proportion of past-

due actions and the reasons for delay (Eyinade, Ezeilo & 

Ogundeji, 2021, Onyelucheya, et al., 2021, Tewogbade & 

Bankole, 2021). A standing Methodology and Quality 

Council, chaired by the CAE or a delegate, meets monthly to 

review QAIP results, approve methodology updates, 

prioritize capability investments, and ratify changes to 

playbooks or sampling calculators. The council includes 

representatives from complex risk domains, data specialists, 

and training leads to maintain alignment between standards, 

tools, and skills. 

Quality controls extend to analytics and documentation. 

Model risk management principles apply to audit-developed 

analytics, scaled appropriately. Each reusable analytic has an 

owner, version control, documented assumptions, test data, 

and evidence of validation. Changes follow a lightweight 

change control, and a catalogue records where the analytic 

was applied and with what performance characteristics 

(Ogunsola, Oshomegie & Ibrahim, 2019). Evidence 

repositories enforce metadata, hashing, and access control to 

preserve integrity and confidentiality. Peer reviewers use 

checklists that verify re-performability, clarity of criteria, and 

linkage from observation to effect. Where review cycles 

repeatedly surface the same defect type, the training team 

deploys microlearning or clinics and updates pattern cards to 

make the right behavior the easy path. 

The QAIP also looks beyond compliance to effectiveness. 

File reviews examine whether scoping targeted the highest 

risk variants, whether sampling focused on high impact 

strata, whether exception narratives were compelling, and 

whether recommendations balanced feasibility with risk 

reduction. Sustainment checks verify that corrections have 

not only been implemented but are working day to day. Heat 

maps highlight entities or processes with recurring issues, 

prompting advisory letters to senior management while 

protecting independence. Lessons learned are captured in a 

knowledge hub and linked to the competency framework so 

that promotions and recognitions reflect demonstrated quality 

(Amini-Philips, Ibrahim & Eyinade, 2021, Farounbi, Ibrahim 

& Abdulsalam, 2021). 

Finally, the model treats transparency as a control. Metrics 

definitions are published, calculations are automated where 

possible, and underlying data is accessible for drill-down. 

Teams can see their own results alongside peers, fostering 

healthy competition and shared learning. The governance 

approach builds trust with the board and management 

because it shows how the function knows it is adding value, 

how it detects and corrects its own shortcomings, and how it 

invests to stay current with emerging risks. By tying training 

and capability development to a rigorous QAIP, ethical 

discipline, a balanced scorecard that reflects outcomes rather 

than activity, and OKRs anchored in threshold KPIs, the 

function can scale its effectiveness across complex 

engagements while maintaining reliability, independence, 

and clarity (Adesanya, Akinola & Oyeniyi, 2021, Okafor, 

Dako & Osuji, 2021). 

 

2.7. Conclusion 

The training and capability development model demonstrates 

that internal audit effectiveness across complex engagements 

improves most when competencies, learning systems, and 

analytics are tightly coupled to risk-based planning and 

execution. By anchoring talent development to a clear skills 

taxonomy and proficiency pathway, auditors acquire the 

domain fluency (cyber, ESG, third-party, model risk), 

technical depth (data, controls, process), and behavioral 

strengths (stakeholder engagement, plain-language 

storytelling) that risk-prioritized work actually demands. 

Blended learning, case labs, and just-in-time playbooks 

convert those competencies into repeatable field behaviors, 

while an analytics toolkit covering population testing, 

anomaly detection, process mining, and continuous controls 

monitoring elevates testing from sample-limited to coverage-

rich and evidence-led. When these elements are orchestrated 

through agile ways of working, standardized workpapers, and 

a QAIP that enforces clarity of criteria, test logic, and 

evidence lineage, the result is a consistent uplift in assurance 

quality where it matters most. 

The anticipated outcomes are concrete and measurable. 

Scoping becomes sharper because heat maps and a structured 

complexity index direct attention to the combinations of 

inherent risk, data criticality, regulatory exposure, system 

entropy, and stakeholder impact with the highest expected 

loss. Evidence becomes stronger because reusable analytics 

patterns, reproducibility checks, and documentation quality 
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gates raise the floor on test rigor and traceability. Cycle times 

compress as squads plan in sprints, unblock faster, and reuse 

proven test assets, while plain-language reporting and root-

cause framing accelerate issue acceptance. Remediation 

becomes more durable because recommendations are 

operationally feasible, risk-weighted, and validated through 

sustainment testing and continuous monitoring, producing 

visible reductions in residual risk and fewer repeat findings. 

The model is inherently scalable to emerging risks. Its 

modular competency architecture allows rapid addition of 

new domains (for example, AI governance, algorithmic 

fairness, climate data integrity, quantum-resilient 

cryptography) without rebuilding the foundation. Analytics 

patterns are versioned, catalogued, and governed like 

products, enabling quick adaptation to new data sources or 

control designs. Dynamic resourcing rules and role-based 

pathways let leaders rebalance expertise as the risk profile 

shifts, while independence safeguards and assurance 

mapping preserve objectivity and avoid duplication with the 

second line. Governance and performance measurement via 

a balanced scorecard, OKRs, threshold KPIs, and 

internal/external assessments create feedback loops that keep 

the system honest and improving. 

Next steps for institutionalization are clear. First, formalize 

the competency framework and proficiency expectations in 

job architecture and performance management so 

development is not optional but embedded. Second, stand up 

a Methodology and Quality Council to own the QAIP, 

analytics catalogue, playbooks, and change control, with 

explicit audit committee sponsorship. Third, deploy the 

learning architecture at scale: migrate priority curricula to 

microlearning and simulations, integrate just-in-time job aids 

into workpaper templates, and connect learning analytics to 

proficiency dashboards and staffing decisions. Fourth, 

productize analytics with model risk management-lite 

controls, ensuring each reusable test has an owner, 

documentation, validation, and telemetry. Finally, codify 

operating rhythms quarterly skill/coverage reviews, sprint 

ceremonies, sustainment testing windows and automate the 

scorecard so leaders and teams can see, in near real time, 

where quality is rising, where it is stalling, and what to fix 

next. With these steps, the capability model becomes the 

operating system of the function, enabling internal audit to 

deliver deeper insight, faster assurance, and more resilient 

remediation across today’s complex risk landscape and 

tomorrow’s. 
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