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Synthesis = creating a new (innovative) conceptual whole 
(Strike & Posner, 1983)

Examples: theory, model, design spaces, lit/systematic review



A synthesis led to Nobel Prize‐winning work

Source: «Finding the Right Questions», 
in Winter 2011 Newsletter of the 
Committee on the Status of Women in 
the Economics Profession

I was extremely lucky to be handed...a 
masterful survey of the literature
…This was fabulous; there seemed to 
be a whole field open in front of 
me. - Esther Duflo, 2011



Without effective synthesis, we risk wasting our time on questions that are:
• trivial: we already knew the answer
• impossible: here be dragons
• misframed: you didn’t know about x, so you went down dead end y, etc.
• and more…

We ignore synthesis at our (collective) peril
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Without effective synthesis, we risk wasting our time on questions that are:
• trivial: we already knew the answer
• impossible: here be dragons
• misframed: you didn’t know about x, so you went down dead end y, etc.
• and more…

You can’t play 20 questions with nature and win! (Allen Newell)



Systematic reviews can take 5-6 people more than 1000 hours (Petrosino 1999)

Unsurprisingly, most reviews are never updated despite becoming “out of 
date” almost immediately after publication (Ervin 2008)

Note: this may be a lower bound on cost of sensemaking for collective 
(interdisciplinary) synthesis: systematic reviews address a single question (usually 
a single relationship), whereas interdisciplinary syntheses are typically far more 
complex

Petrosino, A. (1999). Lead authors of cochrane reviews: Survey results. Report to the 
Campbell Collaboration. Cambridge, MA: University of Pennsylvania.

Ervin, A.-M. (2008). Motivating authors to update systematic reviews: Practical 
strategies from a behavioural science perspective. Paediatric and Perinatal 
Epidemiology, 22(0 1), 33–37. https://doi.org/10.1111/j.1365-3016.2007.00910.x
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“…if one is to stand on the shoulders of giants, one must first climb up their backs, and the 
greater the body of knowledge, the harder this climb becomes.” – Ben Jones, 2009

Image credit: 
https://distill.pub/20
17/research-debt/

Synthesis is hard, and getting harder
with the growing “burden of knowledge”



Synthesis is hard, and getting harder
with increasing need for interdisciplinarity

The grand challenges of today -- protecting human health; 
understanding the food, energy, water nexus; exploring the 
universe at all scales -- will not be solved by one discipline 
alone. They require convergence: the merging of ideas, 
approaches and technologies from widely diverse fields of 
knowledge to stimulate innovation and discovery. - NSF’s 10 
Big ideas: Growing Convergence Research, 2019
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common scholarly communication infrastructure
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Core conjecture: Wrong “unit of analysis” in our 
common scholarly communication infrastructure

We care about ideas {claims, arguments, theories, findings} 
and discourse relations {support/oppose, replication, contradiction} 
between these ideas, 

But get {documents, metadata, article types}



Theories/evidence/problems/solutions are not first‐class citizens
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Result: Significant (unnecessary) overhead for synthesis
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By spending more time: Scientists are increasingly older when they 
win a Nobel prize, and when they get their first PhD (Jones, 2010)

We’re coping with this growing interdisciplinary 
burden of knowledge (for now)



By doing more of our (high-impact) science in teams

Wuchty et al 2007

We’re coping with this growing interdisciplinary 
burden of knowledge (for now)



While research effort has skyrocketed, research impact has 
stagnated or declined (Bloom et al 2017)

How long can we sustain this?



How can we accelerate scientific discovery by 
lowering barriers to synthesis? 
Today I want to talk about:
1. The promise of discourse graphs
2. The problem of discourse graphs: authorship bottleneck
3. The possibility of scholar-powered contributions as a sustainable 

authorship model for discourse graphs



The promise of discourse graphs
Networks of questions, claims and evidence (Clark 2012; de Waard et al 2010; Kuhn 
2017; Brush et al 2016)
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Supports compression, contextualizability, and composability



Find/manipulate compressed units like claims, not just whole papers
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Grounding:
- Scholarly argumentation operates on atomic statements and concepts as 

fundamental units (Hars, 2001)

- Representing ideas in atomic units facilitates creative conceptual combination 
(Sosa 2019; McCrickard 2013)

• Hars, A. (2001). Designing Scientific Knowledge Infrastructures: The Contribution of Epistemology. Information Systems 
Frontiers, 3(1), 63–73.

• Sosa, R. (2019). Accretion theory of ideation: Evaluation regimes for ideation stages. Design Science, 5, e23.
• McCrickard, D. S., Wahid, S., Branham, S. M., & Harrison, S. (2013). Achieving Both Creativity and Rationale: Reuse in 

Design with Images and Claims. In J. M. Carroll (Ed.), Creativity and Rationale (pp. 105–119). Springer London. 

Find/manipulate compressed units like claims, not just whole papers

The promise of discourse graphs: intuition
Supports compression, contextualizability, and composability



Progressively and flexibly “unpack” context behind (systems of) claims

The promise of discourse graphs: intuition
Supports compression, contextualizability, and composability

claims

evidence



The diamond/devil is in the details! Real-world examples: 
• Vaccination transmission effects: viral load? Epi studies? Household 

transmission?
• Kids and covid: <= 18? Or more granular?
• Diversity in teams: disparity, spread, distance?

Progressively and flexibly “unpack” context behind (systems of) claims

The promise of discourse graphs: intuition
Supports compression, contextualizability, and composability



Grounding:
- Scholars constantly need to reread during a literature review (Palmer 2009)

- Sensemaking requires iterative loops of (re)interpreting data in light of evolving 
schemas (Russell et al 1993)

- CSCW: Knowledge must be recontextualized to be usefully reused (Ackerman et al 
2013)

• Palmer, C. L., Teffeau, L. C., & Pirmann, C. M. (2009). Scholarly Information Practices in the Online Environment: Themes from the 
Literature and Implications for Library Service Development (Report Commisioned by OCLC Research, p. 59). 

• Russell, D. M., Stefik, M. J., Pirolli, P., & Card, S. K. (1993). The Cost Structure of Sensemaking. Proceedings of the INTERACT ’93 and CHI ’93 
Conference on Human Factors in Computing Systems, 269–276.

• Ackerman, M. S., Dachtera, J., Pipek, V., & Wulf, V. (2013). Sharing Knowledge and Expertise: The CSCW View of Knowledge Management. 
Computer Supported Cooperative Work (CSCW), 22(4–6), 531–573.

Progressively and flexibly “unpack” context behind (systems of) claims

The promise of discourse graphs: intuition
Supports compression, contextualizability, and composability



Desire paths towards contextualizability: 
repurposing QDA for literature reviewing!
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Incrementally compose collections of claims into more structured 
sensemaking representations, such as tables, causal graphs, 
arguments, and timelines.



The promise of discourse graphs: intuition
Supports compression, contextualizability, and composability
Incrementally compose collections of claims into more structured 
sensemaking representations, such as tables, causal graphs, 
arguments, and timelines.

Russell, D. M., Stefik, M. J., Pirolli, P., & Card, S. K. (1993). The Cost Structure of Sensemaking. 
Proceedings of the INTERACT ’93 and CHI ’93 Conference on Human Factors in Computing 

Systems, 269–276. https://doi.org/10.1145/169059.169209

Faisal, S., Attfield, S., & Blandford, A. (2009). A classification of sensemaking representations. 
CHI 2009 Workshop on Sensemaking.



The “warehouses” are built…

• Groth, P., Gibson, A., & Velterop, J. (2010). The anatomy of a nanopublication. Information Services & Use, 30(1–2), 51–56. 
https://doi.org/10.3233/ISU‐2010‐0613

• Clark, T., Ciccarese, P. N., & Goble, C. A. (2014). Micropublications: A semantic model for claims, evidence, arguments and 
annotations in biomedical communications. Journal of Biomedical Semantics, 5, 28. https://doi.org/10.1186/2041‐1480‐5‐28

• Bechhofer, S., De Roure, D., Gamble, M., Goble, C., & Buchan, I. (2010). Research Objects: Towards Exchange and Reuse of Digital
Knowledge. Nature Precedings, 1–1. https://doi.org/10.1038/npre.2010.4626.1

Mature technical standards and infrastructures



Kuhn, T., Barbano, P. E., Nagy, M. L., & Krauthammer, M. (2013). Broadening the Scope of 
Nanopublications. In P. Cimiano, O. Corcho, V. Presutti, L. Hollink, & S. Rudolph (Eds.), The 
Semantic Web: Semantics and Big Data (pp. 487–501). Springer Berlin Heidelberg.

The “warehouses” are built…
but they’re (mostly) empty



Core issue: An authorship bottleneck

Specialized curator models: accurate, but hard to scale, and expensive 
to sustain

Mark2Cure recently shuttered due to 
sustainability concerns



Core issue: An authorship bottleneck

Specialized curator models: accurate, but hard to scale, and expensive 
to sustain

Mark2Cure recently shuttered due to 
sustainability concerns

Also:
• ~90 “active users” on ROHub
• 10 million nanopublications, but 

almost all within bioinformatics, and 
overwhelmingly dominated by N=41 
authors (Kuhn 2018)



Core issue: An authorship bottleneck
Text mining (alone): relatively cheap, but has significant accuracy and 
transparency challenges

Dasigi, P., Lo, K., Beltagy, I., Cohan, A., Smith, N. A., & Gardner, M. (2021). A Dataset of 
Information‐Seeking Questions and Answers Anchored in Research Papers. Proceedings of the 
2021 Conference of the North American Chapter of the Association for Computational 
Linguistics: Human Language Technologies, 4599–4610. 

Extractive/abstractive summaries of research papers is HARD



Core issue: An authorship bottleneck
Text mining (alone): relatively cheap, but has significant accuracy and 
transparency challenges



Concept: scholar‐powered contributions

A compelling HCI problem!



Inspiration: Integrated/organic crowdsourcing

• Siangliulue, P., Chan, J., Dow, S. P., & Gajos, K. Z. (2016). IdeaHound: Improving Large‐scale Collaborative Ideation with Crowd‐
Powered Real‐time Semantic Modeling. UIST ‘16
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• Siangliulue, P., Chan, J., Dow, S. P., & Gajos, K. Z. (2016). IdeaHound: Improving Large‐scale Collaborative Ideation with Crowd‐
Powered Real‐time Semantic Modeling. UIST ‘16



Concept: scholar‐powered contributions
integrated into individual/collaborative synthesis practices

A compelling HCI problem!



Opportunity: Significant untapped “creative exhaust”

~100-200M papers read per year

Compare: ~100M total papers ever published



Feasibility: less entrenched constraints / incentives 
against change, compared to other scholarly 
activities like publishing



Our concept: scholar‐powered contributions
integrated into individual/collaborative synthesis practices

Basic idea:
1. Build your own personal discourse 

graph for yourself (makes your 
synthesis better!)

2. Share/federate with others you 
know

3. Over time, aggregate into 
decentralized commons of 
discourse graphs
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Our concept: scholar‐powered contributions
integrated into individual/collaborative synthesis practices

Basic idea:
1. Build your own personal discourse 

graph for yourself (makes your 
synthesis better!)

2. Share/federate with others you 
know

3. Over time, aggregate into 
decentralized commons of 
discourse graphs

RQ1: Are there integration 
points for authoring 
discourse graphs?

RQ2: Is it (socio-technically) 
possible to integrate 
authoring of shareable
discourse graphs?



RQ1: Are there integration points for 
authoring discourse graphs?



Data sources
1) Think-aloud protocols (with head-mounted 

GoPro) of scholars’ (N=10) authentic 
synthesis work (Morabito & Chan, 2021)

2) In-depth contextual interviews with scholars 
(N=10) about their synthesis process (Qian 
et al 2020)

3) Participant observation in large 
(~thousands) communities of “hackers” and 
users of “tools for thought (Chan et al, 2020)

• Morabito, J., & Chan, J. (2021) Managing Context during Scholarly Knowledge Synthesis: Process 
Patterns and System Mechanics. ACM C&C 2021

• Qian, X., Fenlon, W., & Chan, J. (2020). Opening up the black box of scholarly synthesis: 
intermediate products, processes, and tools. ASIST 2020.

• Chan, J., Qian, X., Fenlon, K., & Lutters, W. (2020). Where the rubber meets the road: 
Identifying integration points for semantic publishing in existing scholarly practice. JCDL 
Workshop on Conceptual Modeling



Lens for integration points: 
where are scholars already creating artifacts that have properties 
of compression, contextualizability, and/or composability?
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Lens for integration points: 
where are scholars already creating artifacts that have properties 
of compression, contextualizability, and/or composability?

Clark, T., Ciccarese, P. 
N., & Goble, C. A. 
(2014). 
Micropublications: A 
semantic model for 
claims, evidence, 
arguments and annotations 
in biomedical 
communications. Journal 
of Biomedical Semantics



Findings! 
Integrations points in a range of behaviors and tools, from  
“virtuosos” to “explorers” to “hackers”



“Virtuosos” employ sophisticated practices and conventions in 
“traditional” tools to enable compression, contextualizability, and 
composability
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“Hackers” create homespun system enhancements and whole 
systems to enable compression, contextualizability, and 
composability



RQ1 Summary: rich integration points for discourse 
graph authoring in existing synthesis practices

Scholars in their everyday practice create artifacts with key 
properties of compression, contextualizability, and composability
via:
- Sophisticated practices and conventions in “traditional” tools 

(“virtuosos”)
- Niche tools with powerful novel affordances (“explorers”)
- Homespun system enhancements and whole systems 

(“hackers”)



local / personal / 
contextual / 
idiosyncratic 
practices

Problem: Challenge of private/public alignment

general standardization 
and reliable capture

How to bridge?



RQ2: Is it (socio‐technically) possible to integrate
authoring of shareable discourse graphs?



Proof of Concept (Live Demo!)



Key intuition 1: Integrate the formal into the informal

Immediately useful notes with 
implicit discourse structure

Reusable, shareable explicit
discourse graph



Key intuition 2: Provide immediate intrinsic benefits



Key intuition 2: Provide immediate intrinsic benefits
Other powerful graph queries and operations:
- Find all evidence that supports/opposes a claim
- Compare support and opposition for claim, clustered by evidence 

strength (can add this to evidence notes)
- Compute evidential support across competing claims for a question
- More!



Technically speaking, three key ingredients
(1) 

Simple convention for 
note-writing (questions, 

claims, & evidence, 
support/oppose)
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Technically speaking, three key ingredients
(1) 

Simple convention for 
note-writing (questions, 

claims, & evidence, 
support/oppose)

(2) 
Hypertext 
notebook

Obsidian

Notion

RoamResearch

TiddlyWiki

Many others: Logseq, Foam, 
RemNote, Emacs org-mode, 
Athens Research, personal wikis, 
etc.



Technically speaking, three key ingredients
(1) 

Simple convention for 
note-writing (questions, 

claims, & evidence, 
support/oppose)

(2) 
Hypertext 
notebook

(3) 
Simple* plugin to 
parse notes into 
discourse graph

* To user!!



Under the hood of the plugin: Technical

User-customizable “grammar”



Under the hood of the plugin: Technical
Datalog query pattern over a 

datomic graph database



RQ2 Summary: Proof of concept that:

(1) 
Simple convention for 

note-writing

(2) 
Hypertext 
notebook

(3) 
Simple plugin to 
parse notes into 
discourse graph

it’s possible to write close to prose and 
create shareable discourse graphs as a byproduct, 
with:

which opens up new paths to sustainable scholar‐powered 
authoring of synthesis‐friendly infrastructures



Next Steps: Field studies

- Participatory observation in RoamResearch user 
community: roughly ~18k academic users; ~700 on 
Academic RoamResearch Discord.

- Relationships built over last ~1.5 year 

- ~10-20 early testers so far; significant excitement



Next Steps: Field studies



Further: Expand to other platforms

- Move from Hackers to Explorers (Obsidian) to Virtuosos (e.g., 
Google Docs, Notion)



What about formality and machine‐readability?
- Minimal formality (discourse nodes and relations) probably 

necessary for cross-boundary communication
- Consistent with ideas of boundary objects from CSCW and 

information science: “weakly structured in common use, strongly 
structured in local use” (Star & Griesemer 1989; Huvila et al 2017)

- Can integrate formality into a discourse graph, as appropriate
- Similar to broadening of the nanopublication standard to include 

natural language statements (Groth et al 2010), along with 
micropublications (Clark 2012)

- Technically possible in hypertext notebooks through wikidata/SPARQL 
and other APIs



Revisiting the larger vision: A building block for a 
new infrastructure beyond “iTunes for papers”…  



Revisiting the larger vision: A building block for a 
new infrastructure beyond “iTunes for papers”…  
- Start by “just” facilitating collaborative synthesis
- For scaling up, prioritize decentralization and federation over 

centralization and uniform “single source of truth”
- E.g., publish as data stream to decentralized databases like 

Ceramic, people can subscribe to graph queries (all new EVD 
that opposes ~CLM) and “fork” (rather than copy)

- Respect the contextual and contentious nature of knowledge 
production



“Growing” vs. designing new infrastructures

Since infrastructures are incremental and modular, they are always 
constructed in many places (the local), combined and recombined (the 
modular), and they take on new meaning in both different times and 
spaces (the contextual). Better, then, to deploy a vocabulary of 
"growing", "fostering", or "encouraging" in the evolutionary sense when 
analyzing cyberinfrastructure.“ – Edwards, Jackson, Bowker, and Knobel, 
2007 NSF Workshop on History and Theory of Infrastructure



A call to action: the role of HCI in science reform

It turns out that all the technologies needed for applying 
genuine semantic publishing are already available and 
most of them are very mature and reliable. There are no 
technical obstacles preventing us from releasing our 
results from today on as genuine semantic publications, 
even though more work is needed on ontologies that cover 
all relevant aspects and areas and on nice and intuitive 
end-user interfaces to make this process as easy as 
possible – Kuhn 2017, Genuine Semantic Publishing



A call to action: the role of HCI in science reform

Brian Nosek, 
Center for Open Science



In sum:
- Synthesis is hard because our infrastructure privileges the wrong unit of 

analysis: documents, instead of theories/claims/evidence

- Discourse graphs are a promising foundation for an alternative infrastructure 
more tuned for synthesis, but we lack sustainable means of authoring them

- Integrating discourse graph authoring into individual/collaborative 
synthesis practices is possible, which opens up new paths to sustainable 
authorship for growing new infrastructures for synthesis

Me
joelchan@umd.edu
http://joelchan.me
@JoelChan86

Core team and collaborators: 
Wayne Lutters (UMD, Katrina Fenlon (UMD), Xin Qian (UMD PhD), John Morabito, 
Matt Erhart, Roam and Obsidian communities, Protocol Labs

Read more: Chan, J. (2021). Sustainable Authorship Models for a Discourse-Based 
Scholarly Communication Infrastructure. Commonplace, 1(1). 
https://doi.org/10.21428/6ffd8432.8b4aad0c



Extras / cutting room floor



What if we just shared our notes with each other?
Could we benefit by getting a headstart with schemas and “predigested” 
knowledge?

Similar intuition to one powerful strategy for interdisciplinary 
synthesis: talk to an expert down the hall that you trust (Palmer, 2000)
except in that case (unless they’re on your project as a 
collaborator), you have to go back to the paper itself anyway



What if we just shared our notes with each other?
Wouldn’t really help



Fuzzy + Automatic Context Capture



Dynamic Details-on-Demand



Key challenge: keeping track of context



What is context?
Information that is necessary to appropriately understand and 
adapt/reuse an idea



What is context?

Any information that is necessary to appropriately understand and 
adapt/reuse an idea

Related concept: provenance, from intelligence/visual analytics 
(cite)



What if context is not adjacent?



What if context is not adjacent?

Top 10 Bottom 10

Liberal (1 and 2 
counts)

0.76 0.00

Strict (only 2 
counts)

0.64 0.00

We took 5 papers, each with 10 top- and 10 bottom-scored sentences.
Label level = 0/1/2



By spending more time: Scientists are increasingly older when 
they win a Nobel prize, and when they get their first PhD (Jones, 
2010)

We’re coping with this growing interdisciplinary 
burden of knowledge (for now)



By doing more of our (high-impact) science in teams

Wuchty et al 2007

We’re coping with this growing interdisciplinary 
burden of knowledge (for now)



While research effort has skyrocketed, research impact has 
stagnated or declined (Bloom et al 2017)

How long can we sustain this?



How long can we sustain this? Do we want to?
What are the negative externalities of the current system?

For reproducible science?

For diversity and inclusion?

And others?



How long can we sustain this? Do we want to?
What are the negative externalities of the current system?

For reproducible science????

Tijdink et al. (2016). How do scientists perceive the current publication culture? A 
qualitative focus group interview study among Dutch biomedical researchers. BMJ Open



Core conjecture:
Synthesis is hard because 
most people lack effective infrastructure to support it



Core conjecture:
Synthesis is hard because 
most people lack effective infrastructure to support it

Image credit: 
https://www.nationalexpresstransit.com/blog/emerging-
trends-in-transportation/ Edwards, P. N., Bowker, G. C., Jackson, S. J., & Williams, R. (2009). Introduction: An agenda 

for infrastructure studies. Journal of the Association for Information Systems, 10(5), 6.

Infrastructure helps us get things done reliably and sustainably (Edwards et al 2009)



"Infrastructure, when it’s working, you don’t notice it…. [I]deally
you’re not concerned about it at all –it’s just there. You take it 
for granted. It’s only when you travel to someplace like this 
[Brussels] and you realiseyou left your bloody plug [adaptor] 
and you can’t get [something] working –that’s when you start 
noticing infrastructure, when it fails or when it’s incompatible" -
Geoffrey Bilder, OpenCon2015

Infrastructure is invisible until it fails

Image credit: 
https://toolkit.climate.gov/regions/northea
st/infrastructure-and-built-environment

Core conjecture:
Synthesis is hard because 
most people lack effective infrastructure to support it



Network-based solutions work really well

“…no other type of information interaction is likely to be [as] efficient and profitable 
[as interactive discussions with colleagues]". –Palmer, 2001, Work at the 
Boundaries of Science



Network-based solutions work really well…
if you have access to them

What if you don’t… 
• work down the hall from the world’s expert on X?
• have $$ to fly to a conference to meet the experts?
• have $$ to spin up and sustain a world-class synthesis center?
• even know who might know what you don’t know you don’t know?



How can we build infrastructures for synthesis 
that are open and sustainable?



Beyond Spotify/iTunes for papers:
The promise of discourse graphs

“[scientists’] reading practices will become increasingly strategic, supported by enhanced 
literature and ontology-aware tools. As part of the publishing workflow, scientific 
terminology will be indexed routinely against rich ontologies. More importantly, formalized 
assertions, perhaps maintained in specialized 'structured abstracts' (27), will provide 
indexing and browsing tools with computational access to causal and ontological 
relationships. Hypertext linking will be extensive, generated both automatically and by 
readers providing commentary on blogs and through shared annotation databases. At the 
same time, more tools for enhanced searching, scanning and analyzing will appear and 
exploit the increasingly rich layer of indexing, linking, and annotation information." –Renear
et al, 2009



The promise of discourse graphs:
Networks of claims and their context



The “warehouses” are built…

• Groth, P., Gibson, A., & Velterop, J. (2010). The anatomy of a nanopublication. Information Services & Use, 30(1–2), 51–56. 
https://doi.org/10.3233/ISU‐2010‐0613

• Clark, T., Ciccarese, P. N., & Goble, C. A. (2014). Micropublications: A semantic model for claims, evidence, arguments and 
annotations in biomedical communications. Journal of Biomedical Semantics, 5, 28. https://doi.org/10.1186/2041‐1480‐5‐28

• Bechhofer, S., De Roure, D., Gamble, M., Goble, C., & Buchan, I. (2010). Research Objects: Towards Exchange and Reuse of Digital
Knowledge. Nature Precedings, 1–1. https://doi.org/10.1038/npre.2010.4626.1



The “warehouses” are built…
but they’re (mostly) empty…

Kuhn, T., Barbano, P. E., Nagy, M. L., & Krauthammer, M. (2013). Broadening the Scope of 
Nanopublications. In P. Cimiano, O. Corcho, V. Presutti, L. Hollink, & S. Rudolph (Eds.), The 
Semantic Web: Semantics and Big Data (pp. 487–501). Springer Berlin Heidelberg.



So far what hasn’t been enough…

Specialized curator models: accurate, but expensive to sustain

Text mining (alone): relatively cheap, but has 
significant accuracy and transparency challenges



Subsection: discourse 
graphs solution

Start: 18:30
Duration: ~05:00



Working on: scholar-powered contributions to 
peer-to-peer discourse graph commons

Integrated into individual/collaborative 
synthesis practices



Working on: scholar-powered contributions to 
peer-to-peer discourse graph commons
Basic idea:
1. Build your own personal discourse graph for yourself (no need to 

force you; makes your synthesis better!)
2. Share/federate with others to improve collaboration, networking

(no need to force you; makes you smarter!)
3. Next time you start a new project, draw on discourse graph from 

yourself and others!



Why can’t we reliably and sustainably answer these 
questions that are fundamental to synthesis?

What are the main phenomena in domain X that need to be explained?
What are the major theoretical explanations for key phenomena XYZ, and 
what are the major lines of evidence in support/opposition of each theory?

What are unsolved problems in domain X?
What solutions have been proposed for problem X? What extensions have 
been proposed? 
Has anyone generalized solution S to another domain?









Distinguishing claims vs. evidence is crucial for synthesis: 
devil/diamond is in the details!

A quality synthesis will clarify and resolve, rather than obscure 
inconsistencies or tensions between material synthesized. Ideas from 
diverse sources need synthesizing because they are not initially 
consistent, commensurable, or do not clearly fit into a single 
framework…For example, we cannot synthesize differing views on the 
role of praise in learning by substituting the more neutral word “praise” 
for words such as “reinforcement” or “feedback”. This does not resolve 
the underlying conflict between behaviorist and cognitivist theories of 
motivation: it simply obscures them. – Strike & Posner, 1983


