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Abstract 
The software development profession is undergoing one of the most consequential paradigm shifts in its 
history. The emergence of large language models (LLMs) and autonomous AI agents has fundamentally 
altered how software is conceived, designed, and delivered. Where developers once engaged primarily in the 
direct authorship of code, they are increasingly required to orchestrate networks of intelligent agents, define 
high-level intent, govern AI-generated outputs, and make strategic system-level decisions. This transition—
from coder to orchestrator—introduces a critical gap between what educational programmes currently teach 
and what the software industry now demands. This paper examines the nature and scope of this role 
transformation through a structured review of empirical literature, analysis of industry reports, and a primary 
survey of 26 computing students and early-career professionals conducted in May 2026. Survey evidence 
confirms that 92% of respondents already use AI tools regularly; 46% report more than 75% of their code is 
AI-assisted; multi-agent orchestration and prompt engineering are the top-cited skill gaps; and only 19% have 
equitable access to professional AI platforms. The paper proposes the AI-Orchestrator Developer Competency 
Model (AODCM)—a five-domain framework for closing the curriculum–industry gap. The central thesis is 
that the orchestrator role demands not less technical knowledge, but different and broader knowledge anchored 
in systems thinking, prompt engineering, agent governance, and ethical oversight. 

Index Terms — AI orchestration, software development, developer roles, curriculum gap, generative AI, 
LLM, agentic systems, multi-agent systems, higher education, prompt engineering, competency framework 
 

1. INTRODUCTION 

Software engineering, as a discipline, has always 
evolved alongside its tools. Each era—from 
assembly language and structured programming to 
object-oriented design and cloud-native 
architecture—demanded a recalibration of 
professional identity and competence. The current 
era, shaped by generative artificial intelligence 
(GenAI) and autonomous agent systems, demands 
perhaps the most profound recalibration yet. 

In 2024, AI-assisted programming functioned as 
sophisticated autocomplete. By 2025, fully 
autonomous AI agents emerged that could 
independently plan, write, test, and deploy 
software without moment-to-moment human 

guidance. By 2026, industry data indicates that 
92% of developers in the United States use AI 
coding tools on a daily basis [1], and multi-agent 
development environments—where a developer 
orchestrates multiple concurrent AI agents—have 
become standard practice in leading technology 
organizations. Microsoft's Build 2025 conference 
announced tooling explicitly designed for 
developers to 'orchestrate multiple specialized 
agents to handle complex tasks' [2]. 

This transformation carries profound implications 
for professional identity, for what constitutes 
competence, and for whether educational 
programmes are preparing graduates adequately. 
Research indicates that three in four computing 
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students want structured AI training, yet only one 
in four institutions currently provide it [3]. This 
paper enriches the literature with primary survey 
data from 26 students and early-career 
professionals, collected in May 2026, providing 
ground-level evidence of the gap between current 
preparation and industry demands. 

The paper is structured as follows: Section II 
provides historical and technical background; 
Section III reviews the pertinent literature; Section 
IV states research objectives and questions; Section 
V describes methodology; Section VI presents and 
analyses survey findings; Section VII characterizes 
the orchestrator role; Section VIII proposes the 
AODCM framework; Sections IX and X provide 
discussion and conclusions. 

2. BACKGROUND AND CONTEXT 

A. Historical Evolution of the Developer Role 
The developer's role has never been static. In the 
mainframe era, programming demanded intimate 
familiarity with machine-level operations. High-
level languages (FORTRAN, COBOL, C) elevated 
concern to logical problem-solving. Object-
oriented paradigms (Smalltalk, C++, Java) 
introduced modelling of real-world systems 
through abstraction. The internet era added 
distributed systems, APIs, and DevOps to the core 
competence set. 

Each transition followed a consistent structural 
pattern: a new abstraction layer was introduced, the 
mechanical labor of the preceding layer was 
automated or delegated downward, and human 
expertise migrated upward to higher-order 
concerns. The AI transition is precisely such a shift. 
Agentic AI systems are abstracting the execution of 
individual coding tasks in the same way that 
compilers once abstracted machine code. The 
human developer's locus of value is migrating from 
writing functions to orchestrating the systems that 
write functions. 

B. Emergence of Generative AI and Agentic 
Systems 
GitHub Copilot (2021) demonstrated commercially 
that LLMs could generate syntactically and 
semantically meaningful code at scale. Subsequent 
iterations—GPT-4, Claude, Gemini—extended 
capability significantly. By 2025, these models 
evolved into proactive agents: reading entire 
codebases, identifying problems, generating 

solutions, executing tests, and iterating without 
continuous human prompting. 

Industry response was rapid and material. GitHub 
projected that AI-driven productivity gains could 
add the equivalent of 15 million effective 
developers to the global workforce by 2030 [1]. 
Gartner recorded a 1,445% surge in queries about 
multi-agent systems between Q1 2024 and Q2 
2025 [4]. The concept of the developer as 
orchestrator moved from academic speculation to 
operational reality within a three-year window. 

3. LITERATURE REVIEW 

A. AI Tools in Software Development 
The empirical literature on GenAI in software 
engineering has grown substantially since 2022, 
though predominantly reactively rather than 
anticipatorily. Cui et al. [5] demonstrated through 
three Microsoft Research field experiments that 
GenAI tools produced statistically significant 
productivity gains, while raising questions about 
depth of engagement with AI-generated code. A 
2025 Stack Overflow survey found 84% of 
respondents using or planning to use AI tools, with 
51% of professional developers reporting daily use 
[6]. 

Qiu et al. [7] offered a forward-looking vision of 
developers as orchestrators of AI-driven 
ecosystems by 2030, but empirical studies 
measuring actual role transition in development 
teams remain sparse—a gap this paper addresses 
through primary survey evidence. Brynjolfsson et 
al. [8] demonstrated differential AI impact across 
skill levels: junior developers benefited most from 
AI assistance, while senior developers derived 
proportionately less gain, suggesting that the 
orchestrator skills that distinguish senior roles are 
not yet fully transferable to AI. 

B. The Curriculum–Industry Gap 
The misalignment between software engineering 
education and industry needs predates the AI 
transition. Garousi et al. [9] synthesised 33 studies 
across 12 countries and over 4,000 data points, 
concluding that graduates face systematic 
difficulties at career entry attributable to curricula 
emphasizing theoretical over applied 
competencies. The AI transition has amplified this 
gap. Research published in 2025 found 67% of 
engineers in India's technology sector worried AI 
would render their roles obsolete [10]. The RDW 
Group (2025) found that three in four computing 
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students want structured AI training but only one in 
four institutions provide it [3]. 

C. Competency Frameworks for the AI Era 
The World Economic Forum's Future of Jobs 
Report 2025 identified AI and technological 
literacy as projected core requirements for over 
40% of employers by 2030 [11]. Karat's 2025–26 
Workforce Transformation Report identified 
prompt engineering, AI output validation, and 
systems reasoning as the meta-skills upon which 
engineering competence will increasingly rest [12]. 
Despite these industry-side articulations, no widely 
adopted academic competency framework 
integrates these skills systematically—the gap the 
AODCM proposed in this paper seeks to fill. 

4. RESEARCH OBJECTIVES AND 
QUESTIONS 

This paper is guided by three primary objectives: 

• O1: Characterised the nature and scope of 
the developer role transition from coder to 
orchestrator, drawing on industry evidence, 
empirical literature, and primary survey 
data. 

• O2: Identify specific competency gaps in 
software engineering curricula relative to 
the demands of the orchestrator role, 
validated through a survey of 26 students 
and early-career professionals. 

• O3: Propose a structured, actionable 
competency framework enabling 
programmes to close identified gaps. 

These objectives generate three research questions: 

• RQ1: In what specific ways is the software 
developer role shifting as a result of AI and 
agentic systems, and what new 
competencies does this shift demand? 

• RQ2: What are the most significant gaps 
between current software engineering 
education and the competencies demanded 
by the orchestrator role? 

• RQ3: What competency framework would 
enable programmes to produce graduates 
prepared for the AI orchestrator era? 

5. METHODOLOGY 

This study adopts a mixed methodology 
comprising four complementary approaches: (1) 
systematic literature review, (2) thematic analysis 
of industry reports, (3) comparative curriculum 

analysis, and (4) primary quantitative and 
qualitative survey research. 

 

A. Systematic Literature Review 
A structured review of peer-reviewed publications 
from 2022–2026 was conducted via Scopus, Web 
of Science, and IEEE Xplore databases. Search 
terms combined 'AI', 'software development', 
'developer role', 'curriculum', 'orchestration', and 
'generative AI'. Forty-seven sources met the 
inclusion criteria and inform this paper. 

B. Industry Report Analysis 
Industry reports from GitHub, Microsoft Research, 
World Economic Forum, Gartner, Stack Overflow, 
and Karat—published between 2024 and 2026—
were thematically coded for data on AI adoption 
rates, role evolution, and employer skill demands. 

C. Curriculum Analysis 
Publicly available curriculum information from 25 
software engineering programmes across the UK, 
India, USA, and Australia was reviewed and coded 
against a preliminary AI-era competency list 
derived from the literature review. 

D. Primary Survey 
A 15-question Google Form survey was 
administered in May 2026, yielding 26 valid 
responses from computing students and early-
career software professionals. The survey 
instrument collected data on: (i) AI tool usage 
frequency and type, (ii) self-identified role type 
using a coder–conductor–orchestrator framework, 
(iii) programme coverage of AI competencies, (iv) 
perceived skill gaps on entry, (v) job risk 
perception, and (vi) equitable access to AI tools. 
Quantitative responses are analysed descriptively; 
qualitative open-text responses were inductively 
coded using thematic analysis (Braun & Clarke, 
2006). This survey constitutes the primary 
empirical contribution of this paper. 

6. PRIMARY SURVEY: FINDINGS AND 
ANALYSIS 

The survey received 26 valid responses. The 
following sub-sections present findings 
sequentially by theme, with tabular data summaries 
and interpretive analysis. 

A. Respondent Profile 
The respondent pool comprised 21 Master's-level 
computing students (81%), 2 undergraduate 
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students (8%), and 2 practising software 
developers (8%). Of the 26 respondents, 22 (85%) 
reported either no professional experience or under 
one year, confirming a predominantly pre-entry 
cohort. Four respondents (15%) had 1–3 years of 
industry experience. 

TABLE I — Respondent Role Distribution (n=26) 

Role n % 

Computing / Software Eng. Student 
(MSc) 

21 81 

Undergraduate Computing Student 2 8 

Software Developer / Engineer 2 8 

Role not specified 1 4 

 

B. AI Tool Adoption and Usage 
AI tool adoption is near-universal in this cohort. Of 
the 26 respondents, 24 (92%) already use AI coding 
tools; 16 (62%) report daily use. Not a single 
respondent actively rejected AI tools; the 2 non-
users reported plans to adopt. This 92% adoption 
rate substantially exceeds broader industry 
benchmarks and reflects the professional reality 
awaiting this cohort upon graduation. 
 

TABLE II — AI Coding Tool Usage Frequency (n=26) 

Response n/% 

Daily use 16/62% 

Several times/week 5/19% 

Occasionally 3/12% 

No, but plan to 2/8% 

 

ChatGPT/GPT-4 is the dominant tool (92%), 
followed by Claude/Anthropic (58%), 
Gemini/Google (46%), and GitHub Copilot (23%). 
The low Copilot figure reflects access equity 
constraints identified in Section VI-D. A striking 
finding: 46% of respondents report more than 75% 
of their code is AI-assisted at the current time—a 
figure that underlines the depth of integration even 
among students with limited professional 
experience. 

TABLE III — AI Tools Used (multi-select; n=26; 
responses exceed total) 

AI Tool Respondents % 

ChatGPT / GPT-4 24 92 

Claude (Anthropic) 15 58 

AI Tool Respondents % 

Gemini (Google) 12 46 

GitHub Copilot 6 23 

 

 

C. Role Self-Identification 
Respondents were asked to classify their current 
role using the coder–conductor–orchestrator 
spectrum introduced in Section VII. The plurality 
identified as Conductors (11, 42%)—collaborating 
with a single AI tool on specific tasks. Crucially, 4 
respondents (15%) already self-identify as 
Orchestrators managing multiple AI agents or 
pipelines, despite being pre-entry or early-career. 
Four (15%) remain as Coders. Seven (27%) 
selected 'Not applicable' given no industry 
exposure. 

7. THE EMERGING ORCHESTRATOR 
ROLE 

Drawing on the literature and survey evidence, this 
section characterises the orchestrator role in depth. 
The transition from coder to orchestrator is not 
abrupt; it occurs across a spectrum of three 
successive role archetypes, each corresponding to 
a distinct phase of AI tool maturity. 

The orchestrator role is characterised by six 
primary functional responsibilities: 

• Intent Definition and Context Engineering: 
Formulating high-level goals and providing 
AI agents with precisely calibrated context. 
This demands domain knowledge, systems 
understanding, and fluency with specific 
model capabilities and failure modes. 

• System Architecture and Agent Pipeline 
Design: Designing multi-agent 
architectures in which complex tasks are 
decomposed and distributed across 
specialized agents, including decisions 
about inter-agent communication and 
output sequencing. 

• Output Review and Quality Governance: 
Evaluating AI agent outputs against 
functional, quality, security, and ethical 
criteria. Effective review requires 
understanding of LLM failure modes: 
hallucination, bias propagation, and 
security vulnerabilities in generated code. 

• Human–AI Collaboration Management: 
Meta-cognitive skill of knowing when to 



International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 3 | May - June 2026 | www.ijamred.com 
 

ISSN: 3107-6513 
 
 

980 
 

delegate to AI, when to override, and when 
to escalate to human judgment. 

• Ethical Oversight and Compliance: 
Ensuring AI-generated code and agent 
behavior comply with legal, ethical, and 
organizational standards—including IP, 
privacy, and non-discrimination 
requirements. 

• Continuous Learning and Adaptation: AI 
tooling evolves faster than any other 
professional tool class in history. 
Orchestrators must continuously evaluate 
new models, frameworks, and 
methodologies. 

8. AI-ORCHESTRATOR DEVELOPER 
COMPETENCY MODEL (AODCM) 

Drawing on the literature review, curriculum gap 
analysis, and primary survey findings, this paper 
proposes the AI-Orchestrator Developer 
Competency Model (AODCM)—a five-domain 
framework for software engineering curricula 
seeking to close the gap with AI-era industry 
demands. The model is empirically grounded: each 
domain is anchored to specific survey findings and 
supported by the broader literature. 

D1. Foundation Technical Competence 
This domain retains core technical knowledge that 
underpins effective development practice: 
algorithmic thinking, data structures, software 
architecture, version control, CI/CD pipelines, and 
testing principles. Within the AODCM, these 
competencies are reframed as the foundation upon 
which AI-assisted work is evaluated and 
governed—not ends in themselves. The finding 
that 46% of respondents cite algorithms and data 
structures as an entry gap indicates this foundation 
remains incompletely developed even before AI-
specific deficits are considered. 

D2. AI Literacy and Prompt Engineering 
This domain encompasses the knowledge and skills 
required to work effectively with LLMs as a 
primary tool: understanding model capabilities, 
limitations, and systematic failure modes 
(hallucination, bias, context-window constraints); 
prompt engineering techniques (zero-shot, few-
shot, chain-of-thought, retrieval-augmented 
generation); context design; and iterative 
refinement. The 38% of respondents who cite 
prompt engineering as an entry gap corresponds 
directly with the 38% who received dedicated 

instruction—a near-perfect inverse alignment 
confirming that instructional absence predicts 
professional inadequacy. 

D3. Multi-Agent System Design and 
Orchestration 
The highest-priority AODCM domain, validated 
by 62% of respondents citing it as their primary 
skill gap. Core competencies include: task 
decomposition and agent specialization; inter-
agent communication and context sharing; 
proficiency with orchestration frameworks 
(LangChain, AutoGen, Google's Agent 
Development Kit); workflow design for complex 
multi-step processes; and management of 
autonomous execution cycles including 
monitoring, error handling, and rollback strategies. 

D4. AI Output Governance and Quality 
Assurance 
This domain addresses the critical skill of 
evaluating AI-generated outputs: code review 
techniques specific to LLM output; identification 
of common AI-introduced vulnerabilities and anti-
patterns (prompt injection, insecure defaults, 
biased training data artefacts); structured 
evaluation frameworks; and QA pipeline 
integration. The finding that 81% of respondents 
believe at least some technical depth is necessary 
to govern AI output validates this domain's 
centrality. 

D5. Ethical, Strategic, and Professional 
Competence 
This domain encompasses the higher-order 
competencies distinguishing a strategic 
orchestrator from a technically proficient tool user: 
AI ethics and responsible development practice; 
intellectual property and licensing considerations 
in AI-generated code; strategic AI adoption 
decision-making; communication of AI-assisted 
development to non-technical stakeholders; and 
professional adaptability in a rapidly evolving 
landscape. The access equity finding—81% 
without full access to professional AI platforms—
constitutes an ethical and institutional 
responsibility that programmes must address 
structurally. 

9. DISCUSSION 

The convergence of literature evidence and 
primary survey data presents a coherent picture: the 
developer role is transitioning from code 
authorship to cognitive orchestration, and 
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curriculum provision has not kept pace. Three 
survey findings are of particular significance. 

First, the speed and depth of adoption is striking. A 
cohort composed predominantly of pre-entry 
students reports 92% AI tool adoption, 62% daily 
use, and 46% with more than 75% AI-assisted code 
generation. This is not a generation passively 
observing AI from the sidelines—it is one already 
deeply embedded in AI-assisted workflows, 
without the systematic preparation to govern those 
workflows responsibly. 

Second, the skill gap hierarchy is clear and 
actionable. Multi-agent orchestration (62%) and 
prompt engineering (38%) are the dominant entry-
level gaps. These are precisely the competencies 
most absent from current curricula. The correlation 
is not coincidental. 

Third, the access equity dimension is critical. Only 
19% of respondents have full access to professional 
AI platforms. The AODCM cannot be 
implemented without institutional commitment to 
providing the compute and API access through 
which orchestration competencies are practically 
developed. A framework without access equity is 
an aspiration without an implementation path. 

The traditional coding knowledge debate surfaces 
an important nuance. The AODCM positions 
foundational coding as a necessary prerequisite for 
higher domains but not the defining orchestrator 
competency. The orchestrator who cannot code 
remains a relay station; the orchestrator who can 
only code remains a soon-to-be-displaced 
craftsperson. The model's value lies precisely in 
articulating what lies beyond the foundation. 

10. CONCLUSION AND 
RECOMMENDATIONS 

This paper has argued that the software 
development profession is undergoing a 
fundamental transition—from individual coder to 
strategic orchestrator of AI-driven development 
systems—and that this creates a significant and 
growing gap between what programmes currently 
teach and what industry requires. The primary 
survey of 26 students and early-career 
professionals provides empirical confirmation of 
findings previously available only through industry 
reports and external curriculum analysis. 

The survey findings are unambiguous: 92% already 
use AI tools; 46% have more than 75% AI-assisted 
code; 62% cite multi-agent orchestration as their 

primary entry gap; and only 19% have full 
equitable access to professional AI platforms. The 
AODCM offers a structured response across five 
empirically grounded competency domains. 

Recommendations for educational programmes: 

• Immediate curriculum audit against the five 
AODCM domains, prioritizing multi-agent 
orchestration and prompt engineering as 
highest-impact additions. 

• Integrate prompt engineering and AI 
literacy as required, assessed components 
of core technical modules—not electives or 
brief mentions. 

• Introduce a capstone project in which 
students design and manage a multi-agent 
development pipeline for a realistic 
software engineering challenge. 

• Develop faculty AI competence through 
structured professional development, 
industry partnerships, and supported 
experimentation. 

• Address access equity structurally by 
providing all students with institutional 
access to professional AI platforms; free-
tier access is insufficient for professional 
preparation. 

• Establish industry advisory relationships 
specifically focused on AI-era role 
expectations, ensuring curriculum revision 
is continuously informed by rapidly 
evolving practice. 

The shift from coder to orchestrator is not a distant 
forecast. For students currently enrolled in 
computing and software engineering programmes, 
it will be the condition of their entire professional 
lives. Programmes that act now will produce 
graduates who lead this transformation; those that 
do not will produce graduates who must 
perpetually catch up—in a field where catching up 
is an increasingly difficult undertaking. 
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