NEW Component list with examples v2
Ten component claims found in most research articles, with subcomponents common in engineering and natural science, typical support for each subcomponent, and an example from the articles in this study, with component markers (groups of words that highlight a particular component) underlined. 
Modified from (Rau, 2020). Subcomponents added are marked with a * (1c, 3d, 5e, 9f). Several names have been changed as well (1, 2, 2c, 4, 6b). We will talk about these in class
1. Motivation 
General claim: This research should be done
a. Importance to society
Claim: This research is important to society
Support: Often general knowledge to those in the field (few citations)
Example: “Lung cancer has caused a growing number of deaths at present in the world.” (PR4: s1)
b. Importance to research field 
Claim: This topic is important to researchers in the field
Support: Past research (citations) 
Example: “For decades, researchers have studied …” (MTT4: 2256)
c. Interest
Claim: Stories show the importance of this topic and generate interest
Support: Anecdote, example, statistics
Example: 

2. [bookmark: _Hlk49960073]Deficiency 
General claim: This research has not been done before
a. Research gap
Claim: There is a gap in current knowledge or understanding
Support: Absence of past research (nothing has been done) 
Example: “… to the best of our knowledge this is the first work using …” (PAMI2: 1506)
b. Limitations 
Claim: The current best solution is limited or less than ideal
Support: Past research (present best solution, limitations) 
Example: “… which can be realized more easily and more stably. However in the multipath reflection process …” (MAP5: s1)
c. Necessity 
Claim: This will be beneficial to society or the field
Support: General knowledge or past research 
Example: “To address this growing concern, there is a critical need for ...” (CAD2: 1068)

3. Research goal [= Main claim] 
General claim: We will do this research and add to knowledge in the field
a. Specific goal (aim, objective, focus, question)
Claim: We will add to previous research in this area 
Support: [Throughout the article, not collocated with this component]
Example: “The goal is to optimize the allocation process …” (CC4: s1)
b. Proposed solution 
Claim: We will provide a better solution to this problem 
Support: [Throughout the article, not collocated with this component]
Example: “In order to reduce the complexity … we propose …” (MTT2: 2226)
c. Contribution 
Claim: We will make an important contribution in this paper 
Support: [Throughout the article, not collocated with this component]
Example: “The unique contributions made in this paper are as follows:” (CAD1: 1054)
d. *Summary
Claim: Our design and testing show the benefit of our solution
Support: [Throughout the article, not collocated with this component]
Example: “To demonstrate the proposed scheme, we conduct experiments …” (VLSI2: s1)

4. Foundation 
General claim: The research is built on a solid foundation
a. Accepted procedures 
Claim: Accepted procedures or proven methods were followed 
Support: Past research (citations or general knowledge) 
Example: “… a 3-stage model is used for a thin quad flat pack package (TQFP).” (CAD5: 1106)
b. Problem formulation 
Claim: The research extends or builds on an established approach
Support: Past research (advantages of previous research approach) 
Example: “We will focus on the EE maximization problem in this study.” (CC5: s2)
c. Model or theoretical framework 
Claim: The research is based on an accepted model or established design
Support: Past research (model, framework, mathematical basis, design) 
Example: “According to the analysis of motor theory, … .” (EC4: 447)
d. Justification 
Claim: This is the best method to follow for our research
Support: Past research (alternate methods) 
Example: “… it is important to discuss why the KL-expansion is necessary …” (EPSR3: s2.2)

5. Research details 
General claim: The research was carried out in a valid and reliable way
a. [bookmark: _Hlk521082039]Materials and equipment used
Claim: Appropriate materials were obtained from reputable suppliers
Support: Names and sources of materials and equipment
Example: “A coaxial end-launch connector (Southwest Microwave, model …) feeds a …” (MTT5: 2274)
b. Established procedure followed 
Claim: Standard methods were followed carefully to ensure good results
Support: Details of present research design and procedures 
Example: “In order to describe the characteristics of the dataset in more detail, a contour map is built …” (ESA3: 2.2)
c. *Site, participants, ethics, etc.
Claim: Details are documented to allow evaluation of generalizability of results
Support: Details of elements unique to this research
Example: This will be needed in any studies involving human subjects
d. New design 
Claim: A new workable new solution, product or process was developed 
Support: Details of new design, intermediate testing of parts 
Example: “Fig. 10 gives a high-level overview of our proposed new NAND chip architecture.” (CAD3: 1086)
e. New mathematics
Claim: A new workable theorem, procedure or algorithm was developed 
Support: Details of proof, lemmas, mathematical argument, algorithm 
Example: “The operator will send regulation signals {sk} to the SRU ensuring that r ≤ sk ≤ R for all k ∈ K …” (SG5: 1816)
f. *Previously unknown problems
Claim: We document a previously unknown problem
Support: Details of problem
Example: Internet security issue
g. *Intermediate testing
Claim: Testing or parameter setting determined the next design modification 
Support: Method of testing, optimization, or parameter setting
Example: “Explained optimization procedure is now repeated for each …” (EC5: 458)

6. Testing methods 
General claim: Testing was done in valid and reliable way
a. [bookmark: _Hlk521082171]Physical testing 
Claim: Testing was performed on a physical system or prototype
Support: Details of data collection method 
Example: “A series of measurements were performed with different excitation circuit amplitudes …” (PD4: sIII)
b. Dataset testing 
Claim: Testing was done on a standard dataset
Support: Details of testing method 
Example: “The accuracy of our algorithm is evaluated on three publicly available datasets …” (PAMI3: 1527)
c. Simulation testing 
Claim: Testing was done under realistic simulated conditions
Support: Details of testing method 
Example: “The effectiveness of … will be verified by simulating … in MATLAB/SimPowerSystems.” (SG2: 1780)
d. Statistical testing 
Claim: Testing was done using standard statistical tests and tools
Support: Names of tests and software used, details of statistical design 
Example: “… the Pearson correlation coefficients are calculated.” (SSC3: sIV)

7. Data patterns 
General claim: Data obtained from the testing procedure reveal a pattern
a. General pattern
Claim: A pattern can be discerned in the data
Support: Graphical representation or data summary 
Example: “In Fig.7 the results of these simulations are presented while in Table III is presented the maximum error …” (PD2: sIII.A)
b. Data transformation 
Claim: The pattern is easier to see after appropriate procedures
Support: Description of data handling or transformation methods 
Example: “Fig. 10 shows … with and without the applied correction factor …” (EC5: 464)
c. Exceptions to pattern 
Claim: Some data do not fit the overall pattern 
Support: Identification of possible exceptions, outliers, or data errors 
Example: “achieves higher accuracy for most actions except for …” (PAMI1: 1499)
d. Classification of patterns
Claim: The patterns can be summarized into different categories
Support: Similarities in patterns 
Example: “To better understand … we divide it into two sections … where the bottom section represents the ideal …” (CAD4: 1099)

8. Comparisons 
General claim: The data compare favorably with expectations or other work 
a. [bookmark: _Hlk521593456]Within the article
Claim: One treatment or design is different than others
Support: Graphics, data summary 
Example: “The average results … under … and … are compared in Fig. 7.” (SG1: 1771)
b. With prediction based on hypothesis 
Claim: Data [support/do not support] hypothesis
Support: Statistical testing 
Example: “Fig. 8 compares the measured runtimes … with the predictions of our model …” (CAD4: 1100)
c. With expectations 
Claim: Data [match/differ from/exceed …] expectations
Support: Graphics, data summary 
Example: “It can be seen that the estimated and actual rotor positions have good agreements …” (EC2: 432)
d. With theoretical ideal 
Claim: Results [match/differ from/exceed …] a theoretical (mathematical) ideal
Support: Basis for ideal and comparison with it 
Example: “Theoretically, … the current resolution is 0.08 A, …. Experimental results suggest that the current resolution of the system is finer than 0.1 A.” (IE3: sV.A)
e. With previous work 
Claim: Data [support/refute/improve on …] previous work
Support: Past research compared with present, in graphics or text 
Example: “A comparison between … the prototype presented in this paper and the state-of-the-art … is reported in Table IV.” (MTT5: 2281)

9. Interpretations 
General claim: There is a good explanation for the data
a. [bookmark: _Hlk521593582]Analysis methods 
Claim: Interpretation of the data was carried out in a reasonable way
Support: Details of analysis method, assumptions 
Example: [No examples found in this corpus, more common in science]
b. Cause of results 
Claim: There is a reasonable cause for the data
Support: Explanation of data pattern based on model or design goal 
Example: “This can be attributed to …” (VLSI5: sIV.C.4)
c. Elimination of causes 
Claim: There is no better cause for the data
Support: Lack of support for alternate hypotheses or explanations 
Example: “… thus the precision of the measurement … might be criticized …” (EC1: 418)
d. Practical applications 
Claim: Understanding gained through this research has practical use
Support: Potential applications of the new knowledge 
Example: “… the converters and corresponding control methods discussed in this paper are more suitable for a wide range of applications.” (IE1: s4.D)
e. Limitations
Claim: Conclusions are valid within a limited range or conditions
Support: Limited range of testing or advantage 
Example: “… quickly becomes impractically large if the gain needs to be substantially increased.” (MTT3: 2253)
f. *Comment 
Claim: A comment or explanation is necessary to clarify the results
Support: Interpretation or discussion of data or comparison
Example: “It is necessary to point out that unlike time-series based prediction …” (SG3: 1796)

10. Conclusion 
General claim: We have contributed positively to the field
a. [bookmark: _Hlk521593684][bookmark: _Hlk530031050]Summary
Claim: The research goal has been achieved 
Support: Summary of research, answers to questions or new design 
Example: “In this paper, we have formulated and solved … problems …” (C1: sVII)
b. Achievement or advantage 
Claim: Solution improves on past work 
Support: Contribution of research 
Example: “This paper shows that … the results of a conventional … are not reliable, while the proposed methodology can accurately solve …” (EPSR5: s5)
c. Future work 
Claim: Remaining questions could be answered or further improvements made
Support: Planned or possible future work 
Example: “… the future work is to expand the application of the model to other situations while further improving the accuracy …” (PR2: s6)


