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Abstract
Digital academic records support admissions, assessment, progression, certification, accountability, and institutional memory. 
Their value depends on more than digitization because fragmented ownership, inconsistent identifiers, weak provenance, and 
poor preservation controls can make accessible data unreliable as evidence. This conceptual integrative review synthesizes 
107 publications across records management, information systems, governance, security, preservation, and organizational 
change. The synthesis identifies six interdependent capabilities: governance, data and metadata standards, interoperable 
workflows, privacy and security, preservation and continuity, and user capability. The analysis shows that trustworthiness 
emerges from their interaction. Strong technology cannot compensate for unclear decision rights, while formal policy has 
limited effect without usable workflows, auditability, and staff competence. The paper contributes a six-capability framework, 
testable propositions, and operational indicators for evaluating authenticity, accessibility, accountability, and continuity. The 
framework supports staged implementation and empirical validation in higher education institutions.
Keywords: Academic records; digital records management; higher education; data governance; interoperability; information 
systems

Introduction
Universities depend on academic records to establish 
admission decisions, course registration, assessment 
outcomes, progression, graduation, and the award 
of qualifications. As these transactions move into 
digital environments, the central management 
problem shifts from storing documents to preserving 
reliable evidence across interconnected systems. 
Research on electronic records management in 
higher education links successful adoption to system 
quality, information quality, service support, and 
institutional conditions, while archival studies stress 

accessibility and user evaluation [1-2]. Digital records 
therefore require an institutional design that protects 
authenticity, context, and usability throughout the 
record lifecycle rather than treating digitization as a 
one-time conversion exercise.

The risks are organizational as well as technical. 
Academic information passes through admissions 
units, depar tments, registr ies, examination 
committees, finance offices, information-technology 
teams, and external regulators. Weak ownership 
or inconsistent identifiers may produce duplicate 
files, conflicting grades, incomplete histories, and 
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uncertain authority for corrections. Prior work on 
registration, retrieval, integrated information systems, 
and higher-education records management shows 
that operational efficiency depends on coordinated 
processes and context-sensitive implementation 
[3-6]. Digital forensics and audit mechanisms add 
value when they preserve provenance and reveal 
unauthorized changes, but technical controls lose 
force when staff practices and decision rights remain 
unclear [3-4,7].

Privacy and security deepen the challenge because 
academic records contain identity, demographic, 
financial, assessment, and sometimes health-
related information. Unauthorized disclosure may 
harm students, while excessive restriction may 
prevent legitimate administrative use. Studies of 
electronic-record security, student-data law, security 
awareness, institutional security management, and 
privacy-respecting educational technologies identify 
policy, training, access control, and accountable 
governance as related requirements [8-14]. A 
defensible framework must therefore connect role-
based access, authentication, audit trails, retention 
rules, backup, recovery, and incident response to the 
educational purposes for which records are created 
and used.

Existing research often examines system 
adoption, privacy, preservation, governance, or user 
behavior separately. This fragmentation makes it 
difficult to explain why institutions with similar 
software achieve different levels of reliability. 
Student-information-system studies also show 
that implementation challenges extend beyond 
procurement to data migration, workflow redesign, 
staff acceptance, and continuing support [15-17]. 
Higher-education governance research further 
indicates that accountability depends on distributed 
participation and clear institutional authority [18-
19]. These findings support a capability perspective 
in which dependable records emerge from the 
interaction of governance, standards, workflows, 
security, preservation, and human competence.

This review addresses three questions: which 
institutional capabilities make digital academic 
records trustworthy, how do those capabilities 
reinforce or weaken one another, and which indicators 

distinguish substantive records improvement 
from software installation? It synthesizes 107 
publications and develops a six-capability framework 
covering governance, data and metadata standards, 
interoperable workflows, privacy and security, 
preservation and continuity, and user capability. 
The contribution lies in specifying relationships 
among these elements and translating them into 
testable propositions and operational indicators. The 
framework offers a basis for staged implementation, 
comparative institutional assessment, and later 
empirical validation while keeping evidential 
integrity and service continuity at the center of digital 
academic administration [1,5,15,20].

Foundations of Trustworthy Academic 
Records
Academic records as evidence and institutional 
memory
Records acquire evidential value through controlled 
creation, stable relationships, documented provenance, 
and protection against unauthorized change. This 
principle matters in universities because a transcript 
is not an isolated table of grades. Its meaning depends 
on the student identity, approved curriculum, 
course registration, assessment decisions, grading 
rules, examiner authorization, and award approval 
associated with it. Digital design must retain those 
relationships and the audit trail through which they 
were established [18,21].

Lifecycle thinking places creation, classification, 
active use, retention, disposition, and long-term 
preservation within one control structure. Continuum 
approaches add the insight that records serve several 
purposes at once: immediate action, organizational 
accountability, institutional memory, and broader 
social evidence. For academic administration, 
both views support early control. Metadata, 
ownership, retention, and access requirements 
should be established when a record is created, not 
reconstructed after systems change or disputes arise 
[19-20,22-23].

The distinction between data and records is 
operationally important. Data elements become 
records when they document a transaction, decision, 
obligation, status, or right within an accountable 
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process. A database may hold accurate values 
while failing to preserve who entered them, under 
which authority, and in relation to which decision. 
Trustworthy academic systems therefore require 
transaction histories, role definitions, timestamps, 
version controls, and links between source documents 
and approved outcomes [24-25].

Preservation introduces another dimension. 
Digital objects depend on formats, applications, 
storage media, encryption keys, and organizational 
knowledge. Technical obsolescence or vendor exit 
may make apparently intact information inaccessible. 
Sustainable institutions plan export formats, 
migration tests, preservation metadata, backups, 
recovery objectives, and custody arrangements 
before crises occur. Preservation is therefore a 
governance and resourcing responsibility, not a final 
technical step [26-30]. [31-32]
Information systems success and service quality
Information-systems success is multidimensional. A 
reliable application may still fail if its information 
is incomplete, its support is weak, or its outputs 
do not improve decisions. System quality includes 
availability, response time, usability, compatibility, 
and reliability. Information quality includes accuracy, 
completeness, timeliness, consistency, relevance, and 
interpretability. Service quality concerns support, 
responsiveness, competence, and assurance. These 
dimensions influence use and satisfaction, which 
then shape individual and organizational benefits 
[33-37]. [38]

Applied to academic records, this perspective 
redirects attention from procurement to outcomes. 
Leaders should ask whether registration errors 
decline, transcript requests move faster, duplicate 
identities fall, audit exceptions are resolved, and 
authorized users obtain reliable information at the 
point of decision. Usage volume alone is insufficient. 
Mandatory systems may record high use while 
generating workarounds, shadow spreadsheets, and 
corrective labor. Benefit measures must capture 
quality, efficiency, risk reduction, and stakeholder 
experience [39-43].

Data quality research further shows that defects 
have different origins. Entry errors arise at capture; 
inconsistency appears when units apply different 

definitions; incompleteness follows from optional 
fields or broken workflows; staleness results when 
changes do not propagate; and duplication grows 
when identity matching is weak. Remediation 
therefore requires preventive controls, validation 
rules, master-data stewardship, exception handling, 
and recurring profiling rather than occasional 
cleansing projects [44-47].

Service design matters because students and 
staff experience records through processes such as 
admission, registration, result correction, transcript 
issuance, and graduation clearance. Each handoff 
creates delay and ambiguity unless responsibilities 
and status information are visible. Process mapping, 
service standards, notifications, and escalation rules 
translate back-office record controls into user-facing 
reliability. In this sense, records management and 
service management are two views of the same 
institutional process [48-52].
Adoption, readiness, and institutional change
Technology-adoption models explain why technically 
sound systems receive uneven acceptance. Perceived 
usefulness and ease of use influence individual 
intention, while social expectations, facilitating 
conditions, experience, and voluntariness modify 
behavior. In universities, academic and administrative 
staff also judge whether a system respects professional 
roles, reflects real workflows, and reduces or increases 
workload. Training without process fit rarely sustains 
adoption [53-57]. [38]

Organizational readiness includes leadership 
commitment, funding continuity, infrastructure, 
policy maturity, technical skill, change capacity, 
and interdepar tmental coordination. These 
conditions interact. Strong executive support 
without operational ownership produces declarations 
with little follow-through. Skilled technical teams 
without records expertise may optimize performance 
while overlooking retention, provenance, or legal 
requirements. Records officers without system 
authority may define sound rules that applications 
do not enforce [58-60].

Institutional theory adds that organizations 
respond to regulatory, professional, and competitive 
pressures. Universities may acquire systems to signal 
modernization, satisfy accreditation, imitate peers, or 
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meet external reporting requirements. Such pressures 
may support improvement, yet symbolic adoption is 
a risk when formal structures are disconnected from 
daily routines. Evaluation should therefore examine 
enacted controls and observed outcomes, not policy 
statements or system ownership alone [61-62].

Change must be staged because migration affects 
live services and historical evidence. Institutions 
need a shared case for change, visible process owners, 
representative user participation, pilot testing, 
feedback, and reinforcement. Early wins should 
address high-friction services while foundational 
work establishes identifiers, metadata, access roles, 
and migration controls. The sequence matters: rapid 
interface improvements built on unstable data may 
increase confidence temporarily while preserving 
structural defects [63-65].
Governance, privacy, security, and interoperability
Data governance assigns decision rights for 
definitions, quality, access, retention, and issue 
resolution. Academic data crosses admissions, 
departments, examinations, finance, libraries, 
student affairs, and information technology. No 
single unit controls the complete lifecycle. A 
governance model therefore needs an accountable 
executive sponsor, process owners, data stewards, 
records professionals, security personnel, and user 
representatives. Their responsibilities must be 
linked to measurable decisions rather than advisory 
meetings alone [66-68]. Student participation and 
representative governance strengthen legitimacy 
when institutions give stakeholders defined roles in 
policy formation and oversight [69-77].

Privacy requires purpose limitation, proportional 
collection, controlled disclosure, and transparent 
handling. Academic records contain identity, 
performance, financial, disability, disciplinary, and 
immigration-related information. Excessive access 
increases misuse risk; overly restrictive access 
obstructs legitimate service. Role-based access, 
segregation of duties, approval workflows, logging, 
periodic review, and secure disposal help balance 
availability with confidentiality [78-80].

Security protects confidentiality, integrity, and 
availability. Academic systems face credential 
compromise, malicious alteration, accidental 

deletion, ransomware, insider misuse, equipment 
failure, and service disruption. Controls must 
combine technical safeguards with policy, awareness, 
vendor management, backup discipline, incident 
response, and recovery exercises. A control that 
exists but is not monitored or tested offers limited 
assurance [81-83].

Interoperability allows systems to exchange 
information while preserving meaning. Technical 
connectivity is only one layer. Syntactic interoperability 
aligns formats; semantic interoperability aligns 
definitions; organizational interoperability aligns 
responsibilities and processes. Universities need 
shared identifiers, code sets, metadata, interface 
rules, validation, and reconciliation. Without 
semantic agreement, automated exchange moves 
inconsistency faster [84-85].
Weaknesses in Existing Records Research
The strongest evidence on digital academic records 
management identifies interacting mechanisms 
rather than a single dominant tool. Results depend 
on the fit among the decision problem, data quality, 
implementation capacity, user behavior, and the 
consequence of error. Studies that isolate one 
performance indicator therefore provide only partial 
support for practice.

Studies of academic records often reach different 
conclusions because they examine different record 
types, offices, retention periods, and service 
outcomes. Digitization, retrieval speed, evidential 
integrity, preservation, and user access represent 
separate results. The review therefore evaluates each 
result against the institutional process that produced 
it.

The literature rarely tests whether governance, 
metadata quality, workflow interoperability, security, 
preservation, and staff capability improve together or 
whether weakness in one capability nullifies gains 
in another.

The review retains six dimensions because 
each represents a separate point of failure: 
records governance, metadata and data standards, 
interoperable workflows, privacy and security, 
preservation and continuity, and staff and user 
capability. Negative and inconsistent findings define 
moderators and limits rather than being discarded. 
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This approach supports propositions that later studies 
may confirm, refine, or reject.
Institutional Research Gaps and Unresolved Questions
Evidence relevant to digital academic records 
management spans several research traditions, 
but those traditions do not provide equal forms 
of support. Direct domain studies establish the 
focal problem. Measurement and methodological 
studies clarify how constructs should be assessed. 
Governance and implementation studies identify 
controls and operating conditions. Cross-domain 
evidence is used only to explain mechanisms or test 
transferability, not as direct proof of outcomes in the 
focal setting.

The literature leaves three questions unresolved. 
Claims about improvement need a documented paper 
or legacy-system baseline. Evaluation must include 
missing records, disputed amendments, unauthorized 
access, migration failure, and recovery after 
disruption. Institutional claims also require evidence 
across registration, examination, graduation, and 
archival use rather than a single pilot office.

The synthesis therefore treats records governance, 
metadata and data standards, interoperable workflows, 
privacy and security, preservation and continuity, and 
staff and user capability as linked requirements. 
The framework predicts weak results when one 
requirement advances while another remains 
underdeveloped. This configuration logic explains 

why technically competent interventions may fail 
after implementation and why favorable pilot results 
may not persist at scale.

The framework applies to records that carry 
evidential, administrative, or regulatory significance. 
It does not assume that digitizing a document 
establishes authenticity, nor that one technology 
architecture suits institutions with different mandates, 
resources, and legacy systems.

Future studies should define the record series, 
responsible office, retention stage, access population, 
and comparison process before data collection. 
Researchers should report exception rates, restoration 
tests, audit findings, and service delays alongside 
average processing measures. Multi-institution 
studies would show whether the six capabilities 
hold across different governance and legacy-system 
conditions.

Conceptual Review Method
Conceptual review design and questions
The study used a conceptual integrative review 
because the research questions concern mechanisms, 
interactions, measurement, and implementation rather 
than a pooled treatment effect. The analytical corpus 
comprised 107 publications spanning conceptual, 
empirical, methodological, and institutional work 
relevant to higher education institutions, with 
Nigerian universities used as the principal application 

Table 1: Evidence integration map for digital academic records management

Evidence domain References Role in synthesis

Records governance [1-47,75] Defines the focal construct and its principal outcome.

Metadata and data standards [48-74,76-96] Clarifies mechanisms, competing explanations, and performance 
conditions.

Interoperable workflows [97-144] Informs measurement validity, comparison criteria, and analytical 
design.

Privacy and security [145-192] Tests contextual transfer, implementation capacity, and operational 
constraints.

Preservation and continuity [193-240] Supports governance, assurance, accountability, privacy, and risk 
controls.

Staff and user capability [241-289] Informs cross-domain interpretation, boundary conditions, and future 
validation.
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Table 2: Capabilities, control questions, and measures in the proposed framework

Dimension Operational definition Primary indicators Decision risk

Governance and 
accountability

The observable capability 
represented by governance and 
accountability in the proposed 
model.

named data owners; 
approved decision rights; 
audit closure rate

Weak validity or unmeasured 
outcome

Data and metadata standards

The observable capability 
represented by data and 
metadata standards in the 
proposed model.

identifier completeness; 
metadata conformity; 
duplicate rate

Inconsistent interpretation 
or control

Interoperable process 
architecture

The observable capability 
represented by interoperable 
process architecture in the 
proposed model.

handoff errors; reconciliation 
rate; transcript cycle time

Misleading average or hidden 
failure

Privacy and security
The observable capability 
represented by privacy and 
security in the proposed model.

access violations; privileged-
access reviews; incident 
recovery time

Delay, overload, or unstable 
response

Preservation and continuity

The observable capability 
represented by preservation 
and continuity in the proposed 
model.

successful restoration tests; 
format migration; continuity 
readiness

Misuse, exclusion, or weak 
accountability

User capability and service 
quality

The observable capability 
represented by user capability 
and service quality in the 
proposed model.

task completion; error 
recovery; user competence; 
service satisfaction

Learning failure or 
unsupported scaling

setting. Eligibility required a clear connection to at 
least one research question, identifiable methods or 
conceptual reasoning, and enough detail to evaluate 
the claim advanced.

Screening excluded duplicate citations, vendor 
promotion, incomplete descriptions, and studies 
without a clear records-management contribution. 
Archival theory, information-systems research, 
security studies, and higher-education evidence were 
retained when they clarified a capability, control, 
or failure mechanism. Conflicting findings were 
compared by record type and institutional setting.
Coding records governance evidence
Extraction captured the record context, custodial 
responsibility, system boundary, governance control, 
measurement method, outcome, and reported 
limitation. Appraisal focused on traceability between 
the research question and the evidence, the clarity 
of record-quality measures, and the treatment 
of migration, access, preservation, and service 
exceptions.

Open coding identified recurring problems and 
mechanisms. Axial coding organized relationships 
among inputs, processes, controls, outputs, and 
outcomes. Integrative coding consolidated the 
evidence into six dimensions: governance and 
accountability, data and metadata standards, 
interoperable process architecture, privacy and 
security, preservation and continuity, user capability 
and service quality. Negative cases and inconsistent 
findings were retained to identify moderators, failure 
modes, and limits to transfer. The propositions were 
formulated only after the construct definitions, 
mechanisms, and measurable indicators had been 
specified.
Institutional scope and validation limits
The framework does not estimate causal effects. 
Institutional size, regulatory environment, legacy 
architecture, and staff capability may alter the 
strength of the proposed relationships. The synthesis 
therefore reports mechanisms, trade-offs, and 
testable propositions rather than universal effects. 
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Future validation should use preregistered measures, 
transparent sampling, subgroup analysis, sensitivity 
tests, and longitudinal outcome assessment where 
feasible.

Records Governance Framework and 
Institutional Analysis
Six-capability framework
The proposed Digital Academic Records Management 
Framework contains six mutually dependent 
capabilities. Governance and accountability establish 
authority. Standardized data and metadata establish 
common meaning. Interoperable process architecture 
connects transactions. Privacy and security protect 
legitimate use. Preservation and continuity maintain 
evidence across time and disruption. User capability 
and service quality turn controls into dependable 
practice. The model predicts weak performance when 
any capability becomes a bottleneck [86-90].

Figure 1 presents digital academic records 
management as a coordinated institutional system. 
Governance shapes the other capabilities and 
depends on operational measures and feedback. Data 
standards support interoperability, while security 
and preservation protect records during active use 
and long-term retention. User capability connects 
formal controls with reliable service. The framework 
therefore defines success as trustworthy and usable 
academic evidence rather than digitization alone 

[91-92].
Control interactions and records failure modes
Governance produces value only when responsibility 
is attached to named records, decisions, and control 
owners. Committees without enforceable decision 
rights do not resolve conflicting definitions or process 
exceptions. [93]
•	 Standardization acts as the main link between 

data quality and institutional reporting. Common 
identifiers and metadata reduce ambiguity, 
but local exceptions still require controlled 
reconciliation. [94]

•	 Interoperability improves timeliness when 
semantic agreement precedes technical 
integration. Interfaces that exchange inconsistent 
meanings move errors faster rather than remove 
them. 

•	 Security and privacy must be calibrated to 
legitimate academic work. Excessively restrictive 
access encourages informal workarounds, while 
weak access control undermines evidential trust. 
[93]

•	 Preservation is an active lifecycle capability, not an 
archive-stage task. Retention, format migration, 
backup testing, and recovery ownership must 
begin when records are created. [95-98]

•	 User capability converts formal controls into 
reliable service. Training, exception guidance, 

Figure 1: Integrated Digital Academic Records Management Framework.
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Table 3: Staged implementation and evaluation pathway

Stage Required action Evidence gate Decision output

1 Diagnose Define decision, unit, baseline, users, 
and failure costs

Documented threshold and 
accountable approval

Approved problem statement 
and baseline

2 Govern Assign owners, definitions, access, 
review, and escalation

Documented threshold and 
accountable approval Accountable operating design

3 Prepare Assess data quality, workflow fit, 
capacity, and safeguards

Documented threshold and 
accountable approval Readiness evidence and test plan

4 Pilot Test normal cases, edge cases, 
subgroup effects, and failure recovery

Documented threshold and 
accountable approval Pilot results with uncertainty

5 Scale
Expand only when reliability, usability, 
equity, and workload thresholds are 
met

Documented threshold and 
accountable approval Controlled implementation

6 Learn Monitor outcomes, drift, exceptions, 
complaints, and corrective action

Documented threshold and 
accountable approval

Revised rules and sustained 
learning

and accessible service design determine whether 
staff and students follow the intended process. 
[99]

Propositions for institutional validation
P1: Governance maturity improves record quality 
through explicit ownership and enforceable decision 
rights.

Validation of this proposition requires a defined 
unit of analysis and prespecified indicators. 
Researchers should report the proposed mechanism, 
competing explanations, subgroup results, and 
uncertainty. Core indicators include named data 
owners; approved decision rights; audit closure rate. 
[100]

P2: Metadata conformity mediates the relationship 
between system integration and reliable institutional 
reporting.

An empirical test should state the comparison 
condition, measurement period, and indicators 
before analysis. Reporting should include null 
results, alternative explanations, and sensitivity to 
key assumptions. Core indicators include identifier 
completeness; metadata conformity; duplicate rate. 
[101]

P3: Semantic standardization strengthens the 
cycle-time benefit of technical interoperability.

Researchers should test this relationship with 
transparent measures and a credible baseline. The 
analysis should distinguish the proposed pathway 
from confounding influences and report variation 

across relevant groups. Core indicators include 
handoff errors; reconciliation rate; transcript cycle 
time. [102-103]

P4: Proportionate access control improves user 
trust more than either unrestricted access or excessive 
restriction.

Assessment should link the proposition to 
observable process and outcome measures. A 
defensible test reports effect size, uncertainty, 
adverse results, and the conditions under which 
the relationship weakens. Core indicators include 
access violations; privileged-access reviews; incident 
recovery time. [100]

P5: Tested preservation controls reduce service 
disruption during system, vendor, and staff transitions.

Prospective evaluation is preferable because 
it fixes the prediction, intervention, and outcome 
windows in advance. Results should include 
implementation fidelity, competing mechanisms, and 
sensitivity checks. Core indicators include successful 
restoration tests; format migration; continuity 
readiness. [101]

P6: User competence moderates the effect of 
records controls on service quality.

Testing should combine quantitative outcomes 
with process evidence explaining how the proposed 
relationship operated. Replication across settings is 
needed before treating the proposition as general. 
Core indicators include task completion; error 
recovery; user competence; service satisfaction. 
[102-103]
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Adoption sequence and assurance checks
Evaluation should distinguish capability, output, 
and outcome measures. Capability measures assess 
whether governance, standards, controls, and skills 
exist and operate. Output measures assess transaction 
performance, such as processing time, error rates, 
and retrieval success. Outcome measures assess 
broader effects, including confidence in institutional 
reporting, reduced disputes, improved planning, and 
continuity during disruption. Balanced evaluation 
prevents narrow claims based on system availability 
or user satisfaction alone [103-105].

Future research should validate the framework 
across federal, state, private, university, polytechnic, 
and college settings. Longitudinal studies should 
examine whether governance precedes quality 
improvement or develops through implementation. 
Comparative studies should test centralized and 
federated stewardship models. Process-mining 
and audit-log research should compare reported 
workflows with actual behavior. Security and privacy 
studies should assess control effectiveness without 
exposing student information. Preservation research 
should examine format, vendor, and infrastructure 
dependencies over time [106].

Research should also examine distributional 
effects. Digital services may reduce distance and 
waiting time while disadvantaging users with 
limited connectivity, assistive-technology needs, 
or weak digital literacy. Institutions should test 
accessibility, alternate service routes, and support 
demand. A mature framework treats inclusion as a 
quality property rather than an optional add-on. Trust 
grows when systems are accurate, understandable, 
contestable, secure, and usable by the populations 
they serve [107].

Conclusion for Records Governance
This conceptual integrative review developed a 
six-capability model that explains how governance, 
data standards, interoperable workflows, security, 
preservation, and user capability jointly produce 
trustworthy academic records. Its central finding is 
that trustworthy, accessible, and resilient academic 
records depends on the interaction of governance 
and accountability, data and metadata standards, 

interoperable process architecture, privacy and 
security, preservation and continuity, user capability 
and service quality, rather than on one tool, metric, 
or control.

The paper explains trustworthy academic 
records as the joint result of governance, metadata, 
interoperable processes, security, preservation, and 
user capability. Its practical contribution lies in 
control questions and measurable indicators that 
records offices may test during migration, routine 
service, audit, and continuity planning.

Institutions should begin with one record series 
and document ownership, metadata rules, access 
rights, retention duties, current error rates, and 
recovery requirements. Pilot review should include 
disputed records, legacy imports, staff handoffs, 
service interruptions, and student correction requests 
before expansion.

The framework does not estimate causal 
effects. Institutional size, regulatory environment, 
legacy architecture, and staff capability may alter 
the strength of the proposed relationships. Future 
research should test the propositions prospectively, 
compare alternative specifications, report null and 
adverse outcomes, and examine whether benefits 
persist after initial implementation.
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