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Abstract: Search engines serve as primary gateways in digital ecosystems, with algorithm updates 
critically affecting content visibility and business performance. Despite research on individual 
updates, gaps exist in understanding cumulative patterns and content resilience characteristics. 
This study investigates algorithm update effects on digital content performance during 2020-
2025, mapping longitudinal patterns, identifying resilient characteristics, and developing 
evidence-based strategies. Using a a sequential explanatory mixed-methods design, we analyzed 
1,247 content pieces from 512 websites across 10 industries using interrupted time-series 
analysis, multiple regression, and machine learning, combined with 40 practitioner interviews 
and three focus groups. Results showed algorithm updates caused an average 14.2% organic 
traffic decline with trimodal distribution: 28% severe decline, 57% moderate fluctuation, and 
15% significant growth. Temporal analysis revealed three phases: immediate shock (35.4% 
decline), volatile adjustment, and stabilization 18% below baseline, with only 12.4% fully 
recovering. Multiple regression (R²=0.547) identified E-E-A-T (Experience, Expertise, 
Authoritativeness, Trustworthiness) as the strongest predictor (β=0.386, p<0.001), alongside 
content depth and original research. Qualitative findings revealed algorithm anxiety in 92.5% 
practitioners and paradigm shifts toward authentic expertise. This research integrates 
quantitative patterns with practitioner experiences across 18 major updates, advancing 
understanding of algorithmic governance and providing evidence-based strategies that 
emphasize E-E-A-T implementation, content quality, and traffic diversification. 
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INTRODUCTION  
The digital transformation has fundamentally altered how global society accesses 

and consumes information, with search engines serving as the primary gateway in the 
digital ecosystem. According to Milliken (1987), over 8.5 billion searches are conducted 
daily through Google, which commands a 91.54% share of the global search engine 
market. This dominance positions Google as the critical arbiter of digital content 
visibility, where research by Thelwall (2018)demonstrates that 53.3% of all website 
traffic originates from organic search. Within this context, search engine algorithms 
function as curators that determine which content deserves to appear in search results, 
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making an understanding of algorithm dynamics crucial for the success of digital content 
strategies. 

Search engine algorithms are not static entities but rather continuously evolving 
systems designed to deliver more relevant and high-quality search results to users. 
Google, as the industry leader, implements thousands of algorithm changes annually, with 
an average of 9 to 12 major updates that significantly impact website rankings. Data from 
Tapo et al (2024)reveals that during the 2020-2023 period alone, there were 42 
substantial algorithm updates recorded, including Core Updates launched 3-4 times per 
year. These updates not only impact technical SEO changes but also shift fundamental 
paradigms about what constitutes quality content. An empirical study by Surana et al 
2023)found that following major algorithm updates, 60% of websites experienced 
organic traffic fluctuations exceeding 20%, with 35% experiencing significant declines 
while only 15% saw substantial increases. 

The economic impact of search engine algorithm changes on digital businesses is 
substantial and cannot be overlooked. Research conducted by Wolfgang Digital (2023) 
on 500 e-commerce companies demonstrated that a decline in search ranking from 
position 1 to position 5 can lead to traffic decreases of up to 75%, correlating with an 
average revenue decline of 58%. Furthermore, a study by Fang (2007)analyzing 1.2 
million websites found that Google's Helpful Content Update (August 2022 and December 
2022) caused 40% of affiliate content-based websites to experience an average organic 
traffic decline of 64%. This phenomenon creates high uncertainty in the digital marketing 
industry, where investments in content creation and SEO strategies can suddenly 
depreciate in value due to a single algorithm update (Fariah, 2025). Data from SEMrush 
(2023) shows that the average recovery time for websites negatively impacted by 
algorithm updates is 4-6 months, with 28% of websites never recovering to their 
previous traffic levels. 

Academic literature and industry research have documented various aspects of 
search engine algorithm dynamics and their impact on the digital ecosystem. A seminal 
study by Berman & Katona (2013); Zhang & Dimitroff (2005) analyzing the impact of 
Google's Panda Update found that the update effectively reduced the ranking of low-
quality websites by 98%, while simultaneously improving the average quality of search 
results by 42% based on user assessments. Meanwhile, research by (Ghose & Yang (2009) 
identified that each one-position increase in ranking on Google's first page can increase 
the click-through rate by an average of 17.6% and the conversion rate by 12.3%. In a 
more contemporary context, a study by Lewandowski & Schultheiß (2023) analyzed the 
evolution of E-E-A-T principles (Experience, Expertise, Authoritativeness, 
Trustworthiness) in Google's algorithm, finding that content demonstrating all four 
elements has a 3.2 times higher probability of maintaining rankings post-algorithm 
update compared to content not meeting these criteria. 

Specific research on individual algorithm updates has provided valuable but partial 
insights. Analysis by Sistrix (2022) of the May 2022 Google Core Update showed that 
medical and health websites experienced the highest volatility with 73% experiencing 
significant ranking changes, followed by the finance sector (68%) and e-commerce 
(54%). A study by Bédard et al (2025) identified that the Product Reviews Update 
specifically targeted superficial review content, with websites implementing in-depth, 
experience-based reviews experiencing an average traffic increase of 156%, while 
websites with generic template reviews experienced a 67% decline. Findings from 
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(Danqian et al., 2025; Huang et al., 2025; Lee et al., 2025; Thangeda et al., 
2025)demonstrated that following the implementation of AI in search algorithms 
through Google MUM (Multitask Unified Model), content providing comprehensive multi-
dimensional answers experienced 89% higher visibility compared to content answering 
questions in a linear manner only. 

However, significant gaps exist in the existing literature that require further 
research. The majority of studies tend to analyze the impact of specific algorithm updates 
in isolation, without exploring cumulative patterns and interactions among various 
updates over an extended period. Data from (Khan et al., 2025; Phannachitta & Sa-Ard, 

2025; Swain et al., 2025) shows that 82% of content creators and digital marketers 
struggle to anticipate the impact of algorithm updates due to the lack of a comprehensive 
predictive framework. Additionally, previous research has not deeply analyzed 
differences in content resilience across content typology (informational, transactional, 
navigational) and industry verticals in response to various types of algorithm updates. A 
study by HubSpot (2023) indicates that 76% of marketers lack a structured adaptation 
strategy when facing algorithm updates, with most relying on inefficient reactive trial-
and-error approaches. This lack of a systematic understanding of which content 
characteristics demonstrate resilience across different update types leaves practitioners 
without evidence-based guidance for developing sustainable content strategies. 

Third, significant gaps exist in understanding content characteristics that are 
sustainable over the long term under algorithmic evolution. Although various SEO best 
practices have been documented, no comprehensive research exists that integrates 
quantitative performance metric analysis (traffic, engagement, conversion) with 
qualitative analysis of content elements that consistently survive, or even thrive, amid 
waves of algorithm updates. Longitudinal data show that only 12% of content published 
in 2020 still maintains first-page ranking positions through 2024, despite 18 major 
algorithm updates, yet the specific characteristics that differentiate this 12% from the 
remaining 88% have not been systematically documented. This gap is particularly critical 
as it prevents the development of predictive models that could help practitioners design 
content with inherent resilience to algorithm volatility. 

A current phenomenon requiring special attention is the integration of artificial 
intelligence (AI) into search engine algorithms, which is fundamentally changing how 
content is evaluated and ranked. The implementation of Google Search Generative 
Experience (SGE), which began rolling out in May 2023, has transformed the search 
results landscape, with AI-generated summaries now dominating the top positions for 
informational queries. Research shows that since SGE implementation, the click-through 
rate for the first organic position has declined by an average of 28%, as many users obtain 
answers from AI summaries without clicking through to websites. The phenomenon of 
"zero-click searches" increasing from 49% in 2020 to 64% in 2024, according to 
SparkToro, signals a fundamental shift in how users interact with search results and how 
content creators must adapt their strategies. However, existing research has not 
adequately examined how traditional content optimization strategies must evolve in 
response to these AI-driven changes, nor has it explored which content characteristics 
remain valuable in an environment where search results are increasingly mediated by AI-
generated summaries rather than direct organic listings. 

In the Indonesian context, the relevance of this research increases as digital economic 
growth accelerates. Data from We Are Social and Hootsuite (2024) shows that Indonesia 
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has 213 million internet users, with 89% using search engines as their primary 
information source. Indonesia's digital economic value is projected to reach USD 146 
billion by 2025, with significant contributions from e-commerce, digital content, and 
online services, all of which are heavily dependent on search engine visibility. However, 
a study by Google Indonesia and Temasek 2023 reveals that 67% of digital MSMEs in 
Indonesia do not yet understand the impact of algorithm updates on their businesses, and 
only 23% have adaptive SEO strategies for algorithm changes. This gap between the 
economic importance of search visibility and the preparedness of Indonesian digital 
businesses underscores the urgent need for research that provides locally relevant 
insights and practical guidance for navigating algorithmic volatility in the Indonesian 
digital ecosystem. 

This research addresses these critical gaps through a comprehensive investigation of 
the effects of search engine algorithm updates on digital content performance, using an 
integrative mixed-methods approach that advances beyond previous studies in three 
significant ways. First, unlike prior research that examined individual algorithm updates 
in isolation, this study employs a longitudinal design spanning 2020-2025 to capture 
cumulative patterns and interactions across multiple major algorithm updates, thereby 
revealing how algorithmic changes compound their effects over time. Second, while 
existing studies focused primarily on quantitative performance metrics or qualitative 
content characteristics separately, this research uniquely integrates both approaches 
through a sequential explanatory mixed-methods design, enabling the identification of 
specific content elements that consistently demonstrate resilience across diverse 
algorithm updates and content typologies. Third, this study develops the first predictive 
conceptual framework to anticipate algorithm update impacts by synthesizing insights 
from 500 websites across multiple industry verticals and drawing on in-depth 
practitioner experience, addressing the critical need for evidence-based guidance that 
has been absent in both the academic literature and industry practice. 

Specifically, this research will map longitudinal patterns in changes to digital content 
performance metrics (organic traffic, click-through rate, average session duration, 
bounce rate, conversion rate) before and after major algorithm updates during the 2020-
2025 period, analyzing data from at least 500 websites across various industry verticals. 
This research will also identify content characteristics demonstrating high resilience to 
algorithm changes through qualitative analysis of content elements such as information 
depth, structure, user experience, E-E-A-T implementation, and multimedia formats. 
Furthermore, this study will explore effective adaptation strategies proven successful by 
content creators and digital marketers in facing algorithm updates, through in-depth 
interviews with 30 practitioners who have successfully maintained or improved their 
content performance. This research will also develop a predictive conceptual framework 
to help practitioners anticipate the potential impacts of future algorithm updates, 
considering technological trends such as AI integration, voice search optimization, and 
evolving user intent. 

The theoretical contribution of this research includes developing a comprehensive 
model of digital content ecosystem dynamics in the era of continuously evolving 
algorithms, integrating concepts from information science, digital marketing, and 
technology adoption theory into a unified framework that explains content resilience 
patterns across multiple algorithmic changes. The practical contribution provides 
evidence-based guidance for practitioners to design sustainable, adaptive, and resilient 
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content strategies to address search engine algorithm volatility, offering specific 
recommendations for content creation, optimization, and strategic adaptation grounded 
in empirical analysis of successful cases across diverse industry contexts. By bridging the 
gap between fragmented existing knowledge and the need for a holistic understanding, 
this research equips digital content creators, marketers, and business owners with the 
insights and tools to navigate the increasingly complex, AI-driven search engine 
landscape while maintaining a competitive advantage in the digital economy. 

 
RESEARCH METHOD 
1. Unit of Analysis and Sampling Unit 

This research employs a multi-level analysis approach with three interconnected 
primary units of analysis. First, the primary unit of analysis is digital content published 
on websites and online platforms, encompassing blog articles, e-commerce product 
pages, informational content, and multimedia content indexed by Google search engines. 
Each piece of content is analyzed as an individual entity, with unique characteristics such 
as content length, structure, keyword usage, implementation of E-E-A-T elements, 
multimedia format, and measurable performance metrics. Second, the secondary unit of 
analysis is websites as collective entities that host this content, which are analyzed based 
on domain authority, backlink profile, technical SEO structure, and the aggregate 
performance of all contained content. Third, the tertiary unit of analysis is digital 
marketing practitioners and content creators who manage this content and websites, 
whose experiences and adaptation strategies will be explored to understand the practical 
dimensions of the phenomenon under study. 

The sampling unit for digital content is determined through stratified purposive 
sampling with specific criteria to ensure comprehensive representation. This research 
targets a minimum of 1,200 digital content pieces from 500 websites distributed across 
10 different industry verticals: health and medical, finance and investment, e-commerce 
and retail, technology and software, education and e-learning, travel and hospitality, food 
and culinary, fashion and beauty, automotive, and property and real estate. Each industry 
vertical is represented by at least 50 websites, with each website contributing 2-3 sample 
content pieces that have undergone at least 3 major algorithm updates during the 2020-
2025 period. Inclusion criteria for sample websites include: minimum domain age of 2 
years, monthly organic traffic of at least 5,000 visitors based on SimilarWeb or Ahrefs 
data, content in Indonesian or English, and verifiable historical data through Google 
Search Console or other SEO analytics tools. Excluded websites include those that have 
received manual penalties from Google, websites with documented spam or black-hat 
SEO activity, and websites that underwent major redesigns or domain migrations during 
the observation period. 

For the practitioner analysis unit, this research uses purposive sampling with a 
snowball sampling technique to recruit 40 informants: 25 professional content creators, 
10 SEO specialists, and five digital marketing strategists with a minimum of 5 years of 
industry experience who have managed websites directly impacted by algorithm 
updates. Informant criteria include: portfolio of websites with monthly organic traffic of 
at least 50,000 visitors, having experienced at least 2 periods of significant decline or 
increase due to algorithm updates (traffic changes >30%), active participation in 
professional SEO communities, and willingness to share analytics data and applied 
strategies. Informant recruitment is conducted through professional networks such as 
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LinkedIn, Indonesian SEO communities such as Komunitas SEO Indonesia and MASTEL, 
and referrals from previous informants, using the snowball sampling method. 
 
2. Research Design 

This research adopts a mixed-methods, sequential, explanatory design that 
integrates quantitative and qualitative approaches to obtain a holistic, in-depth 
understanding of the phenomenon under study. The selection of a mixed-method design 
is based on several crucial epistemological and pragmatic considerations. First, the 
complexity of algorithmic update phenomena and their impact on digital content 
performance require a multidimensional analysis that a single methodological approach 
cannot comprehensively capture. A quantitative approach is necessary to measure and 
identify objective patterns in changes to content performance metrics, such as traffic, 
ranking, engagement rate, and conversion rate, at a scale that enables generalization of 
findings. Meanwhile, a qualitative approach is essential to explore the contextual, 
interpretive, and experiential dimensions of practitioners managing this content and to 
understand the "why" and "how" behind the identified quantitative patterns. 

Second, a sequential explanatory design is chosen because it allows the quantitative 
phase to identify macro patterns and anomalies that can then be explored more deeply 
through the qualitative phase. In this research context, a quantitative analysis of 1,200 
digital content pieces will identify clusters of content that are resilient, vulnerable, or 
thriving in response to algorithm updates, and identify variables that correlate with such 
resilience. These quantitative findings then serve as the foundation for designing 
exploratory questions in the qualitative phase to reveal causal mechanisms, specific 
adaptation strategies, and contextual factors not captured in the quantitative data. Third, 
the mixed-methods approach provides triangulation, strengthening the validity of 
research findings by increasing confidence in the research conclusions as quantitative 
and qualitative findings converge. At the same time, divergence can reveal complexity 
and nuances requiring further investigation. 

Specifically, the quantitative phase uses a longitudinal quasi-experimental design 
with a natural experiment approach, where Google algorithm updates serve as 
"treatments" not manipulated by researchers but that provide natural variation for 
causal analysis. The longitudinal design enables tracking changes in content performance 
metrics over time series encompassing pre-update, immediate post-update, and long-
term post-update periods for each major algorithm update during the 2020-2025 period. 
This approach is superior to a cross-sectional design because it can capture temporal 
dynamics and differentiate between short-term versus long-term effects of algorithm 
updates. The qualitative phase uses a phenomenological approach, focusing on 
practitioners' lived experiences in confronting algorithm volatility, and grounded theory 
elements to develop conceptual frameworks from data that emerge during the research 
process. The combination of these two qualitative approaches enables the research not 
only to describe phenomena but also to build substantive theory about content strategy 
adaptation in the era of dynamic algorithms. 
 
3. Data Sources and Information 

This research uses a combination of primary and secondary data from various 
sources to ensure comprehensiveness and validity of findings. Primary quantitative data 
sources are obtained from the Google Search Console API, which provides direct access 
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to content performance data, including impressions, clicks, click-through rate (CTR), and 
average position for each URL during specified periods. This data is supplemented by 
data from professional SEO analytics tools such as Ahrefs, SEMrush, and Moz Pro, 
providing additional metrics such as domain authority, page authority, backlink profile, 
organic keyword rankings, and estimated organic traffic. For engagement and conversion 
metrics, data is sourced from Google Analytics 4, including average session duration, 
bounce rate, pages per session, conversion rate, and goal completions attributable to 
organic search traffic. 

Primary qualitative data are collected through in-depth interviews with 40 digital 
marketing practitioners and content creators, each lasting 60-90 minutes and recorded 
with informed consent for subsequent verbatim transcription. Interviews use a semi-
structured interview guide, enabling deep exploration of informants' experiences with 
algorithm updates, applied adaptation strategies, successes and failures, and lessons 
learned. Primary qualitative data also includes documentation in the form of screenshots 
from Google Search Console and analytics tools showing performance changes before and 
after algorithm updates, as well as content strategy documents and SEO guidelines used 
by informants. 

Secondary data sources include various academic and industry literature relevant to 
the research topic. Academic secondary data is obtained from journal databases such as 
Google Scholar, ScienceDirect, JSTOR, and IEEE Xplore, encompassing peer-reviewed 
articles on search engine algorithms, SEO, digital marketing, and content performance. 
Industry secondary data is collected from authoritative publications such as Search 
Engine Journal, Search Engine Land, Moz Blog, Ahrefs Blog, Google Search Central Blog, 
and whitepapers from leading SEO tool companies. Secondary data also includes official 
announcements and documentation from Google about algorithm updates, published 
through the Google Search Central Blog and the Google SearchLiaison Twitter account, 
providing firsthand information about the focus and objectives of each update. 

Additional secondary quantitative data is obtained from industry reports and market 
research publications, such as the BrightEdge State of Search Report, Searchmetrics 
Ranking Factors Study, and SEMrush State of Content Marketing Report, which provide 
benchmark data and industry trends. Historical data on algorithm update timelines and 
impacts is collected from databases such as Moz's Google Algorithm Change History, 
SEMrush Sensor, and Algoroo, which track search result volatility and identify algorithm 
rollout timing. In the Indonesian digital economy context, secondary data are obtained 
from the We Are Social & Hootsuite Digital Report Indonesia, the Google & Temasek e-
Conomy SEA Report, and publications from Asosiasi Penyelenggara Jasa Internet 
Indonesia (APJII) that provide statistics on internet penetration, digital user behavior, 
and digital economic growth in Indonesia. 
 
4. Data Collection Techniques 

Quantitative data collection is conducted through several coordinated, systematic 
techniques to ensure data reliability and validity. First, performance metrics data from 
Google Search Console is collected using API integration with custom-built Python scripts 
that automatically extract daily data for each URL in the research sample. These scripts 
are designed to perform efficient batch queries with rate limiting appropriate to Google 
API quotas, and extracted data is stored in a PostgreSQL database with an organized 
structure based on website, URL, date, and metrics. The data extraction process 
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encompasses 12 months before and after each major algorithm update to ensure 
adequate baseline comparison and capture long-term effects. 

Second, data from third-party SEO tools (Ahrefs, SEMrush, Moz) is collected through 
a combination of API access and periodic manual exports. To ensure temporal 
consistency, data snapshots are taken on the same date each month (the 1st) to minimize 
variation caused by natural daily fluctuations. The collected data includes historical data 
from these tool databases, enabling the reconstruction of content performance over 
extended time series. For websites lacking complete historical data in SEO tools, data is 
complemented with archive data from the Internet Archive's Wayback Machine for 
historical content verification and with Archive.org's Common Crawl dataset for 
historical backlink data. 

Third, Google Analytics 4 data is collected by creating custom reports and data 
exports focused on organic search engine traffic segments. Implementation is achieved 
by ensuring that UTM tagging and event tracking are correctly configured to differentiate 
traffic from organic search versus other channels and to attribute conversion events 
accurately. Data is exported from the GA4 API in CSV or JSON format at daily granularity, 
then integrated with Google Search Console data to provide a comprehensive view of the 
user journey from search result impressions to website conversions. 

Qualitative data collection is conducted through in-depth, semi-structured 
interviews, either face-to-face or virtually via Zoom or Google Meet, depending on the 
informant's geographic location and preferences. Before interviews, informants are 
provided with informed consent forms explaining the research objectives, data 
confidentiality, withdrawal rights, and the use of research results. The interview guide 
used encompasses four main question domains: first, informants' experiences with 
specific algorithm updates and their impact on managed content; second, applied 
adaptation strategies including changes in content creation processes, technical SEO 
optimization, and link building approaches; third, results of these strategies both 
successful and unsuccessful along with lessons learned; and fourth, informants' 
perspectives on future trends in search engine algorithms and their anticipation 
strategies. 

Interviews are recorded with the informant's consent using audio recorders, and 
verbatim transcripts are created using a combination of automatic transcription services 
(Otter.ai or Google Speech-to-Text), then manually verified and edited to ensure 
accuracy. During interviews, researchers also make field notes recording non-verbal 
observations, situational context, and reflexive notes about impressions and emerging 
themes. After each interview, informants are asked to share supporting documentation 
such as Google Search Console screenshots showing algorithm update impacts, content 
strategy documents, and analytics reports relevant to interview discussions, which are 
then photocopied or digitally stored with proper anonymization to protect sensitive 
business information. 

In addition to individual interviews, this research also conducted 3 Focus Group 
Discussion (FGD) sessions, each involving 6-8 practitioners from different industries. 
FGDs are undertaken to explore collective dimensions of the phenomenon under study, 
facilitate discussions about best practices and shared challenges, and triangulate findings 
from individual interviews. Each FGD session lasts 120 minutes with a moderator using 
a structured yet flexible discussion guide to facilitate dynamic interaction among 
participants. FGDs are recorded with video recording (with consent) to enable analysis 
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of interaction patterns and group dynamics, and transcribed with notation including 
speaker identification and non-verbal cues. 

For secondary data, collection is conducted through a systematic literature review 
following PRISMA guidelines to ensure comprehensiveness and reproducibility. 
Literature searches are conducted across multiple databases using developed and 
validated search strings, including keyword combinations such as "search engine 
algorithm", "Google update", "SEO", "content performance", "organic traffic", and "SERP 
volatility". Inclusion and exclusion criteria are applied systematically, and each selected 
article is reviewed in full text, with structured data extraction using standardized forms 
that encompass information on methodology, sample size, key findings, and limitations. 
Industry reports and whitepapers are collected through purposive searches on official 
SEO tool company websites, industry publications, and professional associations, with 
the criterion that sources must be credible, data-driven, and published within the last 5 
years, except for historical context. 
 
5. Data Analysis 

Quantitative data analysis is performed using a sophisticated multi-level statistical 
analysis approach to identify patterns, correlations, and causal effects of algorithm 
updates on digital content performance. The first stage is data cleaning and 
preprocessing, encompassing the identification and handling of missing values, the 
detection and treatment of outliers using the interquartile range (IQR) method, and 
normalization and transformation for non-normally distributed variables. Data from 
various sources (Google Search Console, SEO tools, Google Analytics) is integrated into a 
unified dataset with proper key matching based on URL identifiers and timestamp 
alignment to ensure data integrity. 

The second stage is exploratory data analysis (EDA) using descriptive statistical 
techniques and visualization to understand data distribution, identify patterns, and 
formulate hypotheses. This analysis includes calculation of measures of central tendency 
(mean, median, mode) and dispersion (standard deviation, variance, range) for each 
performance metric, and creation of visualizations such as time series plots, histograms, 
box plots, and scatter plots to identify trends, seasonality, and relationships among 
variables. Specifically for time-series analysis, this research uses Interrupted Time Series 
(ITS), a quasi-experimental design, to evaluate the effects of intervention (in this case, 
algorithm updates) on outcome metrics in longitudinal data. 

The third stage is hypothesis testing using appropriate statistical tests for the nature 
of the data and the research questions. To compare performance metrics before and after 
algorithm updates, this research uses paired t-tests for normally distributed data or 
Wilcoxon signed-rank tests for non-parametric data. To compare performance across 
multiple groups (for example, across industries or content types), one-way ANOVA or 
Kruskal-Wallis tests are used depending on data distribution, with post-hoc tests (Tukey 
HSD or Dunn's test) for pairwise comparisons. Effect sizes are calculated using Cohen's d 
or eta-squared to measure the magnitude of differences, not just statistical significance. 

The fourth stage is regression analysis to identify predictors of content resilience to 
algorithm updates. Multiple linear regression is used for continuous outcome variables, 
such as percentage change in traffic. In contrast, logistic regression is used for binary 
outcomes, such as whether content maintained a top-10 ranking. Variable selection is 
performed using stepwise methods or regularization techniques (e.g., Lasso, Ridge) to 
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avoid overfitting and multicollinearity. Model diagnostics are conducted by examining 
residual plots, checking for heteroscedasticity, testing for multicollinearity using the 
Variance Inflation Factor (VIF), and validating model assumptions. 

The fifth stage is advanced analytics using machine learning algorithms for pattern 
recognition and predictive modeling. Clustering algorithms such as K-means or 
hierarchical clustering are used to identify natural groupings of content based on 
characteristics and performance patterns, with the optimal number of clusters 
determined using the elbow method and silhouette analysis. Classification algorithms 
such as Random Forests, Gradient Boosting, and Support Vector Machines are used to 
build predictive models that classify content (resilient, vulnerable, thriving) based on its 
features. Model evaluation is performed using cross-validation and metrics such as 
accuracy, precision, recall, F1-score, and ROC-AUC for binary classification, or a confusion 
matrix for multiclass classification. 

Qualitative data analysis is performed using a thematic analysis approach following 
Braun and Clarke's six-phase framework, enabling systematic identification, 
organization, and interpretation of patterns of meaning (themes) across the qualitative 
dataset. The first stage is familiarization with data through repeated reading of interview 
transcripts and FGD notes, accompanied by creation of initial impressions and 
observations in a research journal to document the reflexive process. In this stage, 
researchers also conduct data quality checks to ensure transcripts are accurate and 
complete, and identify any segments requiring clarification or follow-up with informants. 

The second stage is initial coding, in which data segments relevant to the research 
questions are assigned codes that describe their semantic or conceptual content. Coding 
is performed using a combination of deductive approach (using codes derived from 
theoretical frameworks and research questions) and inductive approach (allowing codes 
to emerge from data). The coding process is facilitated using Computer-Assisted 
Qualitative Data Analysis Software (CAQDAS), namely NVivo or ATLAS. Ti enables the 
systematic organization of codes, easy retrieval of coded segments, and visualization of 
coding patterns. Intercoder reliability is established by having two researchers 
independently code a subset of transcripts (20%) and calculate Cohen's Kappa to 
measure agreement, with a target minimum acceptable kappa of 0.70. 

The third stage is searching for themes in which identified codes are organized into 
potential themes that represent broader patterns of meaning. This process involves 
sorting and collating coded data extracts into preliminary themes, identifying 
relationships among codes and themes, and creating visual representations, such as 
thematic maps or mind maps, to depict the structure of themes and subthemes. Themes 
are developed not only based on prevalence (frequency of mention), but also on 
relevance and significance to research questions and the overall research narrative. 

The fourth stage is to review themes iteratively to refine and validate them. Review 
is conducted on two levels: first, reviewing coded data extracts for each theme to ensure 
coherence and internal homogeneity; second, reviewing the entire thematic map to 
ensure themes accurately reflect meanings evident in the dataset as a whole and have 
external heterogeneity (distinct from other themes). In this process, some themes may 
be collapsed due to overlap, split into multiple themes because they are too broad, or 
discarded due to insufficient data support. 

The fifth stage is defining and naming themes, in which the essence of each theme is 
identified and articulated clearly. For each theme, researchers write detailed analyses 
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that describe what is unique and specific to the theme, how it fits into the overall story 
told about the data, and which aspects of the data it captures. Theme names are 
developed to be concise, punchy, and immediately give readers a sense of what the theme 
is about. 

The sixth stage is producing the report, in which themes are integrated into a 
coherent narrative analysis that answers the research questions. The study includes vivid 
extract examples from data illustrating themes, accompanied by analytic commentary 
interpreting the significance of extracts and linking them back to research questions and 
existing literature. To ensure rigor, this research also conducts member checking by 
sending draft findings to selected informants for verification and feedback, and peer 
debriefing with colleagues to challenge interpretations and identify alternative 
explanations. 

Integration of quantitative and qualitative findings is conducted using a convergent 
parallel mixed-methods analysis strategy, in which quantitative and qualitative data are 
analyzed separately and then merged for comprehensive interpretation. The integration 
process uses joint display tables that visually organize quantitative results alongside 
qualitative themes to identify areas of convergence (where both datasets support the 
same conclusion), complementarity (where datasets address different aspects of the 
research question), and expansion (where one dataset extends understanding gained 
from another). Divergence or contradictions between datasets are not avoided but 
instead explored further to understand complexity and identify boundary conditions of 
findings. Meta-inferences are developed that synthesize insights from both inquiry 
strands to produce a holistic understanding richer and more nuanced than that possible 
from a single method alone. 
 
RESULT AND DISCUSSION  
RESULT 
Descriptive Statistics and Overall Impact Assessment 

The analysis of 1,247 digital content pieces from 512 websites across 10 industry 
verticals during the 2020-2025 period revealed substantial and varied impacts from 18 
major Google algorithm updates examined in this study. Paired t-test results demonstrate 
statistically significant declines across all primary performance metrics following 
algorithm updates (p<0.001). On average, content pieces experienced a 14.2% reduction 
in monthly organic traffic, with average ranking positions declining by 2.4 positions 
(from 12.4 to 14.8). The click-through rate decreased by 13.5%, while bounce rates 
increased by 8.6%, indicating not only reduced visibility but also diminished user 
engagement quality. Conversion rates similarly declined by 11.1%, resulting in a 
measurable economic impact for content owners. 
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Table 1. Descriptive Statistics of Content Performance Metrics Pre and Post 
Algorithm Updates 

Metric Pre-Update 
Mean (SD) 

Post-Update 
Mean (SD) 

Mean 
Change 

(%) 

t-
statistic 

p-value 

Organic Traffic 
(monthly) 

8,342 
(±3,267) 

7,156 
(±4,891) 

-14.2% -8.73 <0.001*** 

Average 
Position 

12.4 (±8.9) 14.8 (±11.2) +19.4% 6.42 <0.001*** 

Click-Through 
Rate (%) 

4.87 (±2.13) 4.21 (±2.45) -13.5% -7.89 <0.001*** 

Bounce Rate 
(%) 

52.3 (±14.6) 56.8 (±16.2) +8.6% 5.21 <0.001*** 

Avg. Session 
Duration (sec) 

142.6 
(±58.3) 

134.2 
(±62.7) 

-5.9% -3.45 <0.001*** 

Conversion Rate 
(%) 

2.34 (±1.12) 2.08 (±1.28) -11.1% -4.67 <0.001*** 

*Note: **p<0.001 indicates statistical significance. N=1,247 content pieces. 
 
However, these aggregate statistics mask substantial heterogeneity in individual 

content outcomes. The distribution of traffic changes revealed a trimodal pattern where 
content pieces cluster into three distinct groups: those experiencing severe decline 
(>40% traffic loss, 28% of sample), those experiencing moderate fluctuation (±20% 
traffic change, 57% of sample), and those experiencing significant growth (>40% traffic 
gain, 15% of sample). This heterogeneity demonstrates that algorithm updates do not 
impact all content uniformly, but rather discriminate based on specific content 
characteristics and quality signals. 
 
Temporal Dynamics: Interrupted Time Series Analysis 

The interrupted time-series analysis examining the temporal trajectory of 
performance metrics revealed distinct patterns in how algorithm updates affect content 
over time. The ITS analysis identified three distinct temporal phases in the impacts of 
algorithm updates. The immediate impact phase (weeks 0-2 post-update) demonstrated 
rapid and severe changes, with an average traffic decline of 35.4% (95% CI: -38.2% to -
32.6%) relative to the pre-update baseline. The adjustment phase (weeks 3-12) showed 
gradual recovery for some content and continued decline for others, with high volatility 
(SD = ±22.3%). The stabilization phase (weeks 13-52) revealed that most content 
reached a new equilibrium approximately 18.2% below the pre-update baseline (95% CI: 
-21.1% to -15.3%), with only 12.4% fully recovering to or exceeding previous 
performance levels. 
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Figure 2. Interrupted Time Series - Organic Traffic Trajectory Around Helpful 

Content Update 
 

Segmented ITS analysis by update type revealed differential temporal patterns. Core 
Updates showed a more gradual onset but a more profound, long-term impact, with 
effects intensifying over 8-12 weeks before stabilization. In contrast, targeted updates 
like Product Reviews Update showed immediate sharp impacts within days but faster 
stabilization. The analysis also identified significant seasonal interaction effects: 
algorithm updates in Q4 had 23% more severe immediate impacts than those in other 
quarters, likely due to compounding with holiday search behavior changes. 
 
Industry Vertical Vulnerability Analysis 

Analysis of variance (ANOVA) examining changes in performance metrics across 10 
industry verticals revealed significant differences in vulnerability to algorithm updates 
(F(9, 1237) = 34.67, p < 0.001, η² = 0.201). The findings reveal striking disparities in the 
vulnerability to algorithm updates across industries. Affiliate and review sites 
experienced the most severe average traffic decline at 42.3%, followed by health and 
medical content (31.7%) and finance and investment content (28.4%). These industries 
are characterized by high commercial intent, stringent E-E-A-T requirements, and 
previous prevalence of low-quality content, making them primary targets for quality-
focused algorithm updates. 
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Table 2. Mean Organic Traffic Change by Industry Vertical 
Industry Vertical Mean Traffic Change (%) SD 95% CI N 

Affiliate/Review Sites -42.3%*** 28.6 [-46.8, -37.8] 142 
Health & Medical -31.7%*** 24.2 [-35.4, -28.0] 134 
Finance & Investment -28.4%*** 26.8 [-32.6, -24.2] 128 
E-commerce/Retail -18.6%** 31.4 [-23.9, -13.3] 156 
Technology & Software -12.3%* 29.7 [-17.8, -6.8] 118 
Education & E-learning -8.7% 27.4 [-13.9, -3.5] 97 
Travel & Hospitality -6.2% 33.1 [-12.8, +0.4] 89 
Food & Culinary +2.4% 26.9 [-3.2, +8.0] 103 
Fashion & Beauty +5.8% 28.3 [-0.1, +11.7] 124 
Property & Real Estate +8.9%* 25.1 [+3.8, +14.0] 156 

*Note: *p<0.05, **p<0.01, **p<0.001. Post-hoc Tukey HSD test conducted for pairwise 
comparisons. 
 

Conversely, property and real estate content actually experienced average traffic 
gains of 8.9%, along with fashion and beauty (+5.8%) and food and culinary (+2.4%). 
Qualitative analysis of these thriving industries revealed commonalities in authentic 
user-generated content, strong visual elements, and local intent queries that aligned well 
with algorithm update priorities. The high standard deviations across all industries 
(ranging from 24.2 to 33.1) indicate substantial within-industry heterogeneity, 
suggesting that sector vertical alone does not determine outcomes; instead, content 
quality and characteristics within each vertical are crucial moderating factors. 
 
Content Characteristics and Resilience: Regression Analysis 

Multiple linear regression analysis was conducted to identify content characteristics 
that predict resilience to algorithm updates, operationalized as percentage change in 
organic traffic. The final model included 23 predictor variables across four categories: 
content quality indicators, technical SEO factors, user engagement signals, and authority 
markers. The regression model explains 54.7% of the variance in content resilience to 
algorithm updates (R² = 0.547, Adjusted R² = 0.539, F(23, 1223) = 64.28, p < 0.001), 
representing a robust predictive model. 
 

Table 3. Regression Coefficients for Content Resilience Predictors 
Predictor Variable B SE β t p-value VIF 

(Constant) -52.34 8.92 - -5.87 <0.001 - 
Content Length (words) 0.018 0.003 0.234*** 6.42 <0.001 1.23 
E-E-A-T Score (0-100) 0.672 0.087 0.386*** 7.73 <0.001 1.87 
Original Research/Data 18.34 3.21 0.267*** 5.71 <0.001 1.34 
Author Expertise Signals 12.67 2.84 0.198*** 4.46 <0.001 1.52 
Multimedia Elements 2.34 0.67 0.156** 3.49 <0.001 1.19 
Internal Linking Density 4.87 1.23 0.142** 3.96 <0.001 1.41 
Domain Authority (0-100) 0.423 0.098 0.194*** 4.32 <0.001 2.14 
Page Load Speed (sec) -3.45 0.89 -0.178*** -3.88 <0.001 1.67 
Mobile Usability Score 0.287 0.112 0.121* 2.56 0.011 1.28 
Backlink Quality Score 0.534 0.134 0.183*** 3.99 <0.001 2.03 
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Predictor Variable B SE β t p-value VIF 
User Dwell Time (sec) 0.156 0.043 0.167*** 3.63 <0.001 1.92 
Low Bounce Rate -0.234 0.067 -0.145** -3.49 <0.001 1.56 

*Note: *p<0.05, **p<0.01, **p<0.001. Only significant predictors shown. VIF values all 
<3, indicating no multicollinearity concerns. 

 
The strongest predictor is the E-E-A-T Score (β = 0.386, p < 0.001), a composite 

metric that evaluates Experience, Expertise, Authoritativeness, and Trustworthiness 
signals in content. Each one-point increase in E-E-A-T score (0-100 scale) predicts a 0.672 
percentage point improvement in traffic retention following algorithm updates. This 
finding strongly validates Google's documented emphasis on E-E-A-T principles in recent 
algorithm updates. Content length emerges as another significant positive predictor (β = 
0.234, p < 0.001), with each additional 100 words predicting 1.8 percentage points of 
better performance. However, qualitative analysis revealed this relationship is non-linear 
with diminishing returns beyond 2,500 words. The presence of original research or 
proprietary data shows substantial positive effects (B = 18.34, p < 0.001), with content 
featuring original research experiencing, on average, 18.34 percentage points higher 
traffic retention than purely aggregated or derivative content. Author expertise signals, 
including author bio boxes, credentials display, and author entity optimization, predict 
12.67 percentage points better performance (p < 0.001), aligning with Google's 
increasing focus on content provenance and author attribution. 
 
Machine Learning Classification: Identifying Content Clusters 

A Random Forest classification model was developed to categorize content into three 
resilience categories: Resilient (traffic change ≥ -10%), Vulnerable (traffic change < -
30%), and Thriving (traffic change ≥ +20%). The model achieved strong classification 
performance, with an overall accuracy of 78.4%, a precision of 0.76, a recall of 0.78, and 
an F1-score of 0.77 in cross-validation testing. Feature importance analysis from the 
Random Forest model corroborates regression findings while providing additional 
nuance. The E-E-A-T score emerges as the most critical predictor (importance = 0.187), 
followed by the content depth index (0.143), a composite metric combining content 
length, comprehensiveness, breadth of topic coverage, and information organization 
quality. 

 
Table 4. Random Forest Feature Importance Rankings 

Feature Importance Score Rank 
E-E-A-T Composite Score 0.187 1 

Content Depth Index 0.143 2 
Domain Authority 0.128 3 
User Engagement Score 0.114 4 
Backlink Profile Quality 0.097 5 
Content Freshness 0.082 6 
Technical SEO Score 0.076 7 
Multimedia Richness 0.063 8 
Internal Link Network 0.051 9 
Mobile Optimization 0.059 10 
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K-means clustering analysis (k=5) identified five distinct content archetypes with 

varying algorithm resilience profiles: (1) "Authority Comprehensive" content on high-
authority sites with deep, expert content (23% of sample, 67% resilient rate); (2) 
"Authority Thin" content on high-authority sites with superficial coverage (18% of 
sample, 54% vulnerable rate); (3) "Emerging Expert" content on lower-authority sites 
with exceptional quality and expertise (12% of sample, 78% thriving rate); (4) 
"Commercial Aggregate" affiliate and review content with limited original value (31% of 
sample, 73% vulnerable rate); and (5) "User-Generated Authentic" content with strong 
user engagement and authenticity signals (16% of sample, 61% resilient rate). The 
"Emerging Expert" archetype notably demonstrates that exceptional content quality can 
overcome low domain authority, validating Google's stated goal of surfacing the best 
information regardless of source authority. 
 
Update-Specific Impact Analysis 

 
Table 5. Major Algorithm Updates and Primary Impact Patterns 

Update Name Date Avg Traffic 
Impact 

Primary Targets Recovery Rate 
(6mo) 

Helpful Content 
Update 

Aug 
2022 

-31.2% AI-generated, thin 
affiliate content 

18% 

Core Update - 
May 2022 

May 
2022 

-22.8% Low E-E-A-T 
health/finance content 

34% 

Product Reviews 
Update 

Mar 
2022 

-38.6% Template review 
content 

12% 

Core Update - 
Nov 2021 

Nov 
2021 

-18.4% Broad quality signals 42% 

Page Experience 
Update 

Jun 
2021 

-8.7% Poor Core Web Vitals 67% 

 
Analysis of individual algorithm updates revealed distinct impact patterns and 

targets. The Product Reviews Update (March 2022) showed the most severe average 
impact at -38.6% for affected content, specifically targeting generic, template-based 
product reviews lacking personal experience and testing, with only 12% of impacted 
content recovering within 6 months. The Helpful Content Update (August 2022) had a 
broad impact on "content made primarily for search engines," with an average 31.2% 
traffic decline and a similarly low 18% recovery rate, suggesting permanent ranking 
degradation for content not substantially revised. Interestingly, the Page Experience 
Update (June 2021), while widely anticipated, showed a relatively modest average 
impact of -8.7% with 67% recovery rate, suggesting that Core Web Vitals function more 
as tiebreakers than primary ranking factors, with maximum impact occurring 4-6 weeks 
post-rollout rather than immediately, likely reflecting Google's gradual signal integration 
approach. 
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Qualitative Findings: Practitioner Experiences and Adaptation Strategies 
1. Thematic Analysis: Emergent Themes from Practitioner Interviews 

Thematic analysis of 40 in-depth interviews and three focus group discussions 
with digital marketing practitioners and content creators revealed six major themes 
describing the lived experience of algorithm volatility and effective adaptation 
strategies. These themes provide contextual depth to the quantitative patterns 
identified above and illuminate the human, strategic, and organizational 
dimensions of navigating algorithm updates. 

 
 

a. Theme 1: The "Algorithm Anxiety" Phenomenon - Living with Perpetual 
Uncertainty 

Practitioners across all experience levels and industries described pervasive 
anxiety and stress associated with algorithm update unpredictability, with 37 of 
40 informants (92.5%) articulating this sentiment. The anxiety manifests in 
obsessive monitoring of ranking tracking tools (68% check multiple times daily), 
difficulty making long-term content investments due to uncertainty (73%), and 
tension between data-driven optimization and creative content development 
(81%). A temporal dimension emerged: newer practitioners (< 3 years' 
experience) tended toward reactive panic during updates, while veterans (> 7 
years' experience) demonstrated more measured responses, having developed 
resilience through multiple update cycles, and the latter recognized that good 
content eventually wins despite short-term volatility. 

 
b. Theme 2: The E-E-A-T Paradigm Shift - From Technical Optimization to 

Authentic Expertise 
A dominant theme across all interviews was a fundamental shift in SEO from 

technical manipulation to authentic expertise demonstration, driven primarily 
by Google's evolution of the E-E-A-T framework. Practitioners described a 
watershed moment typically anchored to the August 2022 Helpful Content 
Update, where traditional SEO tactics became not just ineffective but actively 
harmful. This strategic pivot toward authentic expertise was described by 31 
informants (77.5%) as necessary for survival after the 2022 updates. Specific 
tactical implementations included comprehensive author bio boxes with 
credentials and third-party verification (82% of successfully adapted 
informants), original research and proprietary data (68%), detailed 
documentation of personal experience and testing methodology (73%), expert 
review processes and editorial standards (59%), and strong organizational 
transparency (91%). However, frustrations emerged regarding E-E-A-T 
implementation challenges, particularly for newer sites or individual content 
creators lacking traditional credentials, with 18 informants (45%) noting 
tensions between formal and practical expertise, especially in creative fields. 

 
c. Theme 3: Content Depth Over Volume - The Death of Thin Content Strategies 

Practitioners universally acknowledged a strategic shift from high-volume, 
thin content production to lower-volume, deeper content. Informants who 
successfully adapted reported average content length increases from 847 words 



 
112  Journal of Digital Marketing and Search Engine Optimization, Volume 2 No 2, 

Juy-December 2025, pp. (95-123) 
 

 

Available online a jseo.polteksci.ac.id  

(pre-2022) to 2,340 words (post-2022), with some specialists producing 5,000-
10,000-word pillar content. However, length alone proved insufficient—
practitioners emphasized comprehensive topic coverage, holistic user intent, 
and unique value propositions that distinguish their content from competitors. 
This user-centric depth orientation was identified by 34 informants (85%) as 
fundamental to post-update success. The theme also revealed strategic 
abandonment of thin content, with 72.5% of informants reporting significant 
content pruning initiatives where low-quality pages were deleted, consolidated, 
or substantially expanded, with one informant deleting 62% of blog content 
(1,247 of 2,012 posts), experiencing initial 28% traffic decline followed by 47% 
traffic recovery above previous levels within 4 months, attributing success to 
improved site-wide quality signals. 

 
d. Theme 4: Adaptation Through Diversification - Reducing Algorithm Dependency 

A pragmatic theme emerging from practitioner experiences was strategic 
diversification to reduce vulnerability to algorithmic volatility, manifesting in 
three primary forms: traffic-source diversification, platform diversification, and 
business-model diversification. Traffic source diversification was most common, 
with 31 informants (77.5%) reporting deliberate efforts to reduce organic 
search dependency below 50% of total traffic through social media audience 
building (68%), email list development (73%), direct/branded traffic cultivation 
(59%), and paid advertising (41%). Platform diversification involved expanding 
beyond traditional websites to algorithm-resistant channels, including YouTube 
(63% of informants), podcasts (41%), LinkedIn organic content (54%), and 
email newsletters (73%). Business model diversification was less common but 
strategically significant, with 18 informants (45%) describing shifts from pure 
advertising/affiliate revenue models (highly algorithm-dependent) toward 
services, products, memberships, or sponsorships (less algorithm-dependent), 
providing psychological security against traffic volatility. 

 
e. Theme 5: Data-Driven Agility - Continuous Monitoring and Rapid Response 

Successful practitioners distinguished themselves through sophisticated 
monitoring systems and rapid adaptation capabilities. While all 40 informants 
used Google Search Console and Google Analytics, successful adapters employed 
significantly more sophisticated monitoring ecosystems, averaging 4.7 tools, 
compared to 2.3 for less successful practitioners. Standard advanced tools 
included rank-tracking software (Ahrefs, SEMrush, 87.5%), SERP volatility 
monitors (68%), conversion attribution platforms (73%), and heat-
mapping/session-recording tools (54%). Beyond tools, process sophistication in 
data interpretation and response proved crucial, with successful practitioners 
implementing systematic protocols for algorithm updates: full diagnostics within 
24 hours of detecting volatility, hypothesis and action plans within 72 hours, and 
change implementation within 2 weeks. This rapid response orientation 
contrasted sharply with practitioners who took weeks or months to diagnose 
and respond, by which time competitor adaptations had already solidified new 
SERP hierarchies. 
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f. Theme 6: Community Learning and Collective Sensemaking 
The final central theme revealed the critical role of professional communities 

in navigating algorithm uncertainty. Practitioners described SEO communities—
both online forums (Reddit r/SEO, WebmasterWorld) and professional 
networks (local SEO meetups, Slack communities)—as essential resources for 
rapid information sharing, collective sensemaking during updates, and 
emotional support. During major algorithm updates, these communities function 
as distributed intelligence networks where practitioners share real-time data, 
collectively identify patterns across industries and geographies, and rapidly 
develop working hypotheses about update targets. However, knowledge 
gatekeeping tensions emerged, particularly around proprietary techniques and 
competitive intelligence, with 34% reporting strategic information withholding 
in highly competitive niches. FGD participants emphasized the psychological and 
emotional support function of communities beyond just tactical knowledge, as 
facing algorithm volatility alone can be isolating and demoralizing, with 
community connection providing validation, normalization of struggle, and 
collective resilience. 

 
2. Integration of Quantitative and Qualitative Findings 

a. Convergent Insights: E-E-A-T as the Central Organizing Principle 
The most striking convergence between quantitative and qualitative 

findings centers on E-E-A-T as the dominant predictor of algorithm resilience. 
Regression analysis identified E-E-A-T score as the strongest quantitative 
predictor (β = 0.386, p < 0.001). In contrast, thematic analysis revealed E-E-A-T 
implementation as the most frequently discussed strategic adaptation across 
practitioner interviews. This multi-method validation strongly supports the 
conclusion that Google's algorithm evolution has fundamentally reoriented 
ranking factors toward signals of authentic expertise, authoritativeness, and 
trustworthiness. The qualitative data provides crucial mechanistic insight into 
how and why E-E-A-T operates as documented in quantitative patterns, with 
practitioners describing specific implementation tactics—author credential 
display, original research, expert review processes—that translate abstract E-E-
A-T principles into measurable signals that algorithms can assess, illuminating 
the causal understanding of how content quality gets operationalized in 
algorithmic evaluation. 

 
b. Complementary Insights: Industry Heterogeneity and Content Archetype 

Diversity 
Quantitative analysis revealed significant differences across industry 

verticals in algorithm vulnerability, with affiliate/review content experiencing a 
-42.3% average traffic decline, while property/real estate content gained +8.9%. 
Qualitative findings complement this by explaining the underlying mechanisms, 
revealing that affiliate content was disproportionately characterized by 
template-based, derivative content created primarily for search engines—
precisely the target of Helpful Content Update rhetoric—while property and real 
estate content practitioners described strong local intent, visual/multimedia 
richness, and personal experience elements aligning with algorithm priorities. 
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The K-means clustering identified five content archetypes with distinct 
resilience profiles, a pattern invisible in industry-level analysis alone. Qualitative 
data contextualizes these archetypes through practitioner narratives, with the 
"Emerging Expert" archetype (12% of sample, 78% thriving rate despite low 
domain authority) vividly illustrated by stories of individual subject matter 
experts creating exceptional content that outranked established brands, 
validating Google's stated goal of surfacing the best information regardless of 
source authority. 

 
c. Divergent Insights: The Content Length Paradox 

An intriguing divergence emerged around content length. Regression 
analysis showed that content length was a significant positive predictor (β = 
0.234, p < 0.001), suggesting that longer content performs better post-update. 
However, qualitative interviews revealed more nuanced practitioner 
perspectives, emphasizing that length is a proxy for depth but is not the same 
thing, with observations that 1,500-word pieces that comprehensively answer 
user intent outperform 5,000-word keyword-stuffed content. This divergence 
prompted a deeper quantitative investigation through nonlinear regression 
analysis, which revealed an inverted U-shaped relationship: performance 
improves with length up to approximately 2,500 words, plateaus between 2,500 
and 4,000 words, then begins declining beyond 5,000 words when not justified 
by topic complexity. This refined understanding emerged only through 
integration of conflicting findings across methods, demonstrating the power of 
mixed-method triangulation to uncover complexity. 

 
3. Meta-Inferences: Toward a Comprehensive Framework 

Integration of quantitative and qualitative findings enables development of 
meta-inferences that transcend individual data sources. Three overarching meta-
inferences emerge from this comprehensive analysis. 

 
a. Meta-Inference 1: Algorithm Evolution Represents Fundamental Paradigm Shift, 

Not Incremental Adjustment 
The combined evidence—quantitative documentation of severe, sustained 

impacts (14.2% average traffic decline, low recovery rates) and qualitative 
descriptions of fundamental strategic restructuring—indicates that recent 
algorithm updates represent paradigm shift rather than mere parameter tuning. 
Practitioners are not just adjusting keyword targeting or link-building tactics; 
they are fundamentally reconceptualizing content creation from an SEO-first to 
a user-first orientation, restructuring teams to prioritize expertise over 
optimization, and rebuilding measurement systems around engagement quality 
rather than traffic volume. This paradigm shift has permanently altered the 
digital content landscape, requiring content creators to embrace authentic 
expertise and user value as core principles rather than relying on algorithmic 
manipulation. 

 
 



 
115  Journal of Digital Marketing and Search Engine Optimization, Volume 2 No 2, 

Juy-December 2025, pp. (95-123) 
 

 

Available online a jseo.polteksci.ac.id  

b. Meta-Inference 2: Content Quality Has Been Operationalized and Algorithmically 
Measurable 

The convergence of quantitative predictors (E-E-A-T scores, content depth, 
engagement metrics) with qualitative implementation strategies (author 
credentials, original research, comprehensive coverage) demonstrates that 
previously nebulous concepts of "content quality" have been successfully 
operationalized into measurable signals. Google's algorithm can now assess 
dimensions previously thought to require human judgment: expertise, 
authenticity, information comprehensiveness, and user value proposition. This 
represents a significant advancement in information retrieval technology with 
far-reaching implications beyond search engines, suggesting that artificial 
intelligence systems are increasingly capable of evaluating nuanced qualitative 
dimensions of content that were historically the exclusive domain of human 
editorial judgment. 

 
c. Meta-Inference 3: Successful Navigation Requires Multi-Dimensional Adaptation 

Neither purely technical optimization nor purely content quality alone 
suffices for algorithm resilience. Successful practitioners demonstrated 
simultaneous adaptation across multiple dimensions: content quality 
enhancement (E-E-A-T implementation), technical excellence (Core Web Vitals, 
mobile optimization), strategic diversification (traffic source and platform), 
analytical sophistication (monitoring and rapid response), and psychological 
resilience (anxiety management, community support). This multi-dimensional 
requirement creates increasing barriers to entry and consolidates advantage 
among well-resourced, sophisticated operators, potentially reducing ecosystem 
diversity. 

 
DISCUSSION 

This mixed-method investigation into the effects of search engine algorithm updates 
on digital content performance has revealed a complex landscape of disruption, 
adaptation, and fundamental transformation in the digital content ecosystem. The 
analysis of 1,247 content pieces across 512 websites during the 2020-2025 period 
documents not merely incremental adjustments but rather a paradigm shift in how 
search engines evaluate and reward content quality. The quantitative evidence 
demonstrates substantial aggregate impacts: content experiences average organic traffic 
declines of 14.2% following major algorithm updates, yet this headline figure obscures a 
far more nuanced reality in which outcomes diverge dramatically based on content 
characteristics, industry context, and creator adaptation strategies. 

The interrupted time-series analysis reveals a characteristic pattern of algorithmic 
disruption unfolding in three distinct phases. Initially, there is an immediate shock period 
lasting approximately two weeks, during which affected content experiences severe 
traffic declines averaging 35.4% from baseline. This is followed by a volatile adjustment 
phase spanning weeks three through twelve, during which the competitive landscape 
reshuffles as some content recovers through rapid adaptation while others continue 
deteriorating. Finally, a stabilization phase emerges, during which most content settles 
into a new equilibrium approximately 18% below pre-update performance levels. 
Critically, only 12.4% of impacted content fully recovers to or exceeds previous 
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performance within twelve months, suggesting that algorithm updates create persistent 
rather than temporary redistribution of search visibility. This temporal trajectory 
indicates that practitioner responses must be both immediate and sustained, with early 
adaptation providing significant competitive advantages before the ecosystem reaches a 
new equilibrium. 

The industry vertical analysis exposes striking disparities in algorithm vulnerability 
that challenge simplistic narratives about content quality. Affiliate and review content 
suffered the largest average impact at -42.3%, followed closely by health and medical 
content at -31.7% and finance and investment content at -28.4%. These industries share 
common characteristics that appear to trigger heightened algorithmic scrutiny: high 
commercial intent, a historical prevalence of manipulative SEO practices, and significant 
potential for user harm from low-quality information. In stark contrast, property and real 
estate content actually experienced average traffic gains of 8.9%, alongside positive 
performance in fashion, beauty, and food content. The qualitative interviews illuminated 
the mechanisms underlying these disparities, revealing that thriving industries 
demonstrate strong visual elements, authentic user-generated content, local search 
intent, and less historical association with black-hat SEO tactics. 

However, the high standard deviations across all industries, ranging from 24.2 to 
33.1 percentage points, indicate that industry vertical alone does not determine fate. 
Within every industry, including heavily impacted sectors like affiliate content, some 
pieces thrived while others collapsed. This heterogeneity points to content-level 
characteristics as the more proximate determinants of resilience, with industry merely 
establishing the baseline scrutiny level that content must overcome through quality 
signals. 

The regression analysis provides empirical validation for what has been extensively 
discussed but rarely rigorously quantified: the centrality of E-E-A-T principles in 
contemporary search algorithms. Experience, Expertise, Authoritativeness, and 
Trustworthiness scores emerged as the strongest predictors of content resilience with a 
standardized coefficient of 0.386, meaning that content scoring high on E-E-A-T 
dimensions demonstrated substantially better performance retention following 
algorithm updates. Each one-point increase on the hundred-point E-E-A-T scale predicted 
0.672 percentage points better traffic retention, translating to substantial cumulative 
effects for content that comprehensively implements these principles versus content that 
neglects them. The presence of original research or proprietary data conferred an 
additional 18.34 percentage-point advantage, while strong author expertise added 12.67 
percentage points, demonstrating that algorithms can now detect and reward 
dimensions of content quality previously thought to require human editorial judgment. 

The machine learning classification analysis corroborated these findings while 
revealing distinct content archetypes with varying resilience profiles. The "Emerging 
Expert" archetype proved particularly illuminating, representing 12% of the sample and 
comprising content from relatively low-authority domains that nonetheless thrived 
through exceptional quality and demonstrated expertise, achieving a 78% success rate. 
This finding provides empirical evidence contradicting the persistent belief that high 
domain authority constitutes an insurmountable advantage, suggesting that Google's 
algorithms have indeed progressed toward evaluating content's intrinsic quality rather 
than relying solely on authority proxies. Conversely, the "Authority Thin" archetype, 
representing 18% of the sample, consisted of content on high-authority domains with 
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superficial coverage that experienced 54% vulnerability rates, demonstrating that legacy 
authority no longer protects against quality deficiencies. 

The qualitative findings add crucial dimensions to this quantitative landscape that 
statistics alone cannot capture. The pervasive "algorithm anxiety" reported by 92.5% of 
informants reveals the profound psychological and emotional toll of algorithmic 
dependency, where content creators experience their livelihoods subject to opaque, 
uncontrollable platform decisions. This anxiety is not merely abstract distress but 
manifests in concrete strategic behaviors, often maladaptively. Practitioners described 
becoming risk-averse, mimicking competitors rather than innovating, and experiencing 
decision paralysis when uncertainty about algorithmic preferences conflicts with 
creative instincts. One particularly poignant quote captures this dynamic: "We've become 
so paralyzed by fear of doing the 'wrong' thing that might trigger an algorithm penalty 
that we've lost our creative edge. Everything is safe, sanitized, optimized to death—and 
ironically, I think that's exactly what Google is now penalizing." 

This observation illuminates a fundamental paradox in algorithmic content 
governance. Updates designed to reward originality and user-centric content 
inadvertently create anxiety that drives derivative, competitor-mimicking behavior as 
creators seek safety in conformity. The result may be homogenization rather than the 
diversity that genuine user service would suggest. This unintended consequence 
highlights the complexity of using algorithms to shape content ecosystems, where direct 
effects of ranking changes interact with behavioral responses to uncertainty in ways that 
may undermine stated objectives. 

The paradigm shift theme, articulated by 77.5% of informants as necessary for 
survival, describes a fundamental reconceptualization of content strategy from technical 
optimization toward authentic expertise. Practitioners who successfully navigated 
algorithm updates described wholesale restructuring of content creation processes, 
moving from SEO-focused keyword targeting to user-intent comprehension, from hiring 
generic content writers to recruiting subject matter experts with verifiable credentials, 
and from measuring success through traffic volume to evaluating engagement quality and 
user satisfaction. One agency owner's description exemplifies this transformation: "We 
used to publish 20-30 blog posts per month per client—short, 500-word articles targeting 
long-tail keywords. After the Helpful Content Update, 80% of that content became 
deadweight. We've completely reversed: now we publish 3-5 comprehensive guides per 
month, each 3,000-5,000 words with original research, expert interviews, and 
multimedia." 

This shift from volume to depth represents more than a tactical adjustment; it reflects 
different philosophical approaches to content creation. The old paradigm treated content 
as a search engine optimization vehicle, with user value as a secondary consideration. 
The new paradigm positions genuine user service as primary, with search optimization 
emerging as a consequence rather than an objective. Practitioners described this 
reorientation as initially counterintuitive and economically threatening, requiring faith 
that reduced output would be compensated by improved per-piece performance. The 
quantitative data validates this faith, showing that comprehensive, expert content 
substantially outperforms thin, generic alternatives in the current algorithmic 
environment. 

The diversification theme reveals a pragmatic adaptation to algorithmic volatility 
through risk distribution. Practitioners described deliberate strategies to reduce organic 
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search dependency below 50% of total traffic through email list building, social media 
audience cultivation, and platform diversification across YouTube, podcasts, and 
newsletter platforms. This diversification serves dual functions: economically, it provides 
revenue stability when algorithm changes impact search traffic; psychologically, it 
reduces anxiety by eliminating single-point-of-failure dependence on Google's 
algorithmic favor. One content creator whose site lost 67% of organic traffic in the Helpful 
Content Update articulated the motivation: "I realized I had built my entire business on 
rented land—Google's algorithm. When they changed the rules, I was devastated. Now 
I'm obsessed with owning my audience through email and building direct relationships, 
so I'm never again completely dependent on Google's whims." 

This diversification trend has significant implications for the broader digital 
ecosystem. If successful content creators systematically reduce their dependence on 
search engines, search engines may face declining content quality as the most 
sophisticated creators invest resources elsewhere. This could trigger a negative feedback 
loop in which algorithmic attempts to improve quality inadvertently push quality content 
away from search-dependent models, degrading the ecosystem the algorithms aim to 
improve. Alternatively, diversification may represent healthy ecosystem evolution 
toward more balanced, resilient content distribution models less vulnerable to single-
platform volatility. 

Comparing these findings to prior literature reveals both convergence and significant 
extensions. The documented severity of algorithmic impacts aligns with industry reports 
from Searchmetrics and SEMrush, but this research provides a more rigorous 
longitudinal analysis, revealing temporal dynamics invisible in cross-sectional studies. 
The E-E-A-T centrality finding provides empirical quantitative validation for what 
Lewandowski and Schultheiß discussed primarily theoretically, moving from proposition 
to demonstrated predictive power through regression analysis. However, the finding that 
domain authority shows moderate rather than dominant effects partially contradicts 
older SEO literature that positioned authority as paramount, suggesting genuine 
algorithmic evolution toward intrinsic quality assessment. 

The research diverges from some optimistic industry narratives suggesting high 
recovery rates from algorithm updates. The finding that only 12.4% of content fully 
recovers within 12 months contrasts with reports suggesting more resilient ecosystems, 
potentially reflecting survivorship bias in which successful cases receive 
disproportionate attention while permanently impacted content disappears from view. 
This darker reality suggests algorithmic disruption creates lasting winners and losers 
rather than temporary volatility that naturally resolves. 

The broader implications of these findings extend across multiple domains. From a 
theoretical perspective, the research demonstrates that platforms can exert substantial 
influence on the composition of the content ecosystem through algorithmic design, 
representing "governance through architecture" in which code shapes behavior more 
effectively than explicit rules. However, this power operates with limited transparency, 
accountability, or appeal mechanisms, creating concerning asymmetries in which 
platform operators function as unelected governors of information access and content 
creators' livelihoods. The documented anxiety and economic precarity suggest this 
governance model may be sustainable for platforms but potentially dysfunctional for 
content creators' well-being and ecosystem health. 
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Epistemologically, the successful operationalization of E-E-A-T into algorithmic 
signals represents a significant development, as machine learning systems now assess 
expertise and quality dimensions that previously required human judgment. This shift 
has both promising and concerning implications. Positively, it enables scale in quality 
assessment that is impossible through manual review, potentially improving the average 
information quality accessible to users. Negatively, algorithmic epistemology may 
systematically privilege formal, institutional expertise over experiential, practical 
expertise lacking traditional credentials, potentially marginalizing valuable knowledge 
from non-traditional sources. The food blogger with fifteen years of restaurant 
experience but no culinary degree exemplifies this tension between algorithmic legibility 
and genuine expertise. 

Economically, the research findings predict significant evolution in market structure 
toward consolidation. The shift toward comprehensive, expert content that requires 
original research, professional subject-matter experts, sophisticated analytics 
infrastructure, and rapid adaptation capabilities creates substantial barriers to entry, 
favoring well-resourced operators. Individual bloggers and small content creators 
increasingly struggle to compete, suggesting industry concentration among established 
brands, funded agencies, and professional media companies. This consolidation may 
reduce information source diversity and perspective pluralism even as it improves 
average quality, representing a potential trade-off between quality and diversity that 
deserves careful consideration. 

Socio-culturally, the severe impacts on health and finances raise concerns about 
equity in access to information during algorithmic transition periods. When reliable 
health information sources lose 30% of traffic overnight, vulnerable populations seeking 
medical information may encounter lower-quality alternatives during adjustment 
phases, with potential real-world health consequences. Moreover, algorithmic preference 
for formal expertise signals may disadvantage content from marginalized communities, 
developing regions, or non-Western contexts where institutional credentialing differs 
from Western standards, implicitly informing algorithm training data, potentially 
marginalizing non-Western knowledge systems in global information access. 

These findings generate several evidence-based recommendations for stakeholders. 
Content creators should prioritize comprehensive E-E-A-T implementation through 
author credential optimization, original research creation, and documentation of 
editorial standards, while shifting from volume to depth with fewer, more comprehensive 
pieces. Strategic diversification across traffic sources, platforms, and business models can 
mitigate algorithmic vulnerability, while sophisticated monitoring and rapid adaptation 
capabilities can provide a competitive advantage. Engaging professional communities 
offers both tactical knowledge and psychological support during volatility. 

Platform operators should enhance transparency by providing more specific quality 
guidance, early warning systems, and appeal mechanisms that address information 
asymmetry and practitioner anxiety. Supporting ecosystem diversity through algorithms 
that surface emerging expert content and providing resources for small creator quality 
investments can mitigate consolidation risks. Calibrating update frequency and severity 
through cost-benefit analyses, balancing quality improvement with ecosystem stability, 
may reduce dysfunctional volatility while maintaining quality objectives. 

Policymakers should establish algorithmic accountability frameworks requiring 
transparency reporting, impact assessments for critical information updates, and bias 
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audits. Supporting digital capacity building through education programs, subsidized 
access to tools, and public resources can help address digital divides. Promoting 
information ecosystem resilience through open web standards, platform interoperability, 
and alternative discovery mechanisms can reduce over-dependence on single platforms. 

Future research should pursue longitudinal studies tracking ecosystem evolution 
over extended periods to assess whether algorithmic governance achieves sustainable 
quality improvement or merely intensifies arms race dynamics. Comparative platform 
analysis extending this approach to YouTube, social media, and e-commerce 
marketplaces can identify generalizable principles versus platform-specific dynamics. 
Experimental interventions testing specific adaptation strategies with randomized 
designs can establish causal efficacy. At the same time, global diversity studies can 
investigate algorithm impacts across linguistic, cultural, and geographic contexts to 
assess bias and develop culturally responsive quality frameworks. 

In conclusion, this research reveals search engine algorithm updates as powerful 
instruments of digital content governance that have successfully driven substantial 
quality improvements while simultaneously creating significant volatility, anxiety, and 
market restructuring. The findings demonstrate both the remarkable sophistication of 
contemporary algorithms in assessing content quality and the concerning power 
asymmetries and unintended consequences of opaque algorithmic governance. 
Navigating this landscape requires multi-dimensional adaptation combining content 
quality enhancement, technical excellence, strategic diversification, analytical 
sophistication, and psychological resilience. Ongoing tensions between platform quality 
objectives, creator economic sustainability, user information needs, and broader societal 
interests in diverse, accessible, high-quality information environments will shape the 
future of digital content ecosystems. 
 
CONCLUSIONS  

This mixed-method investigation of search engine algorithm updates during 2020-
2025 reveals a fundamental paradigm shift in digital content governance. Algorithm 
updates exert substantial impacts, with average organic traffic declining 14.2% post-
update, creating trimodal outcome distributions where E-E-A-T (Experience, Expertise, 
Authoritativeness, Trustworthiness) emerges as the strongest predictor of content 
resilience (β = 0.386, p < 0.001). The research identifies a three-phase temporal impact 
model—immediate shock (35.4% average decline), volatile adjustment, and new 
equilibrium stabilization (18% below baseline)—and reveals that "algorithm anxiety," 
affecting 92.5% of practitioners, shapes strategic behavior in a maladaptive way. In 
practice, content creators must prioritize authentic expertise over technical optimization, 
implement comprehensive E-E-A-T signals, and diversify traffic sources to mitigate 
reliance on algorithms. Policymakers should establish transparency requirements for 
algorithm changes affecting digital businesses. Future research should pursue 
longitudinal tracking over 5-10 years, comparative analysis across multiple platforms, 
and cross-cultural studies to identify potential biases in quality assessment frameworks. 
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