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Abstract 
One of the mechanisms for managing complex ideas is by blending [1] two types of knowledge: 
Knowledge from the domain that is the object of comprehension, and knowledge from another distinct 
domain that one uses to construe this comprehension. This is at the heart of the metaphorical 
process: to comprehend a more complex/abstract idea in terms of a more structured/concrete idea [2]. 
When we view a relatively complex idea in a new way, we create a narrative pattern, reducing the 
complexity of the idea by compression [3]. This is particularly important for science communication. In 
this study, we resort to the cognitive operation of blending [1] to work out a mechanism for modelling 
the narrative patterns underlying the effective elaboration and communication of scientific concepts. 
Specifically, we use the following conceptual constructs: image-schema [4], conceptual metaphor [2] 
and frame [5], laboured together under conceptual blending. These constructs are among the most 
productive ways of combining and extending abstract concepts, which are important cognitive 
operations for anchoring the development of scientific concepts. To illustrate our analysis we select a 
set of scientific concepts that express distinct types of process from two areas of knowledge: Biology 
and Human Sciences. We analyze how these concepts were developed by bridging the gap between 
the communication process evoked by linguistic material (through the interpretation of the text genre) 
and the research process invoked in the reader´s mind that anchored the linguistic development. 
Throughout this analysis we show a mechanism for developing scientific concepts, which not only 
facilitates the communication process but also triggers the creative process, completing the research 
cycle. 

Keywords: Scientific concepts, communication process, research process, frame narratives, blending, 
metaphor.  

1 INTRODUCTION 
Try to explain a scientific experiment, for example a cause-effect relationship, without resorting to a 
powerful metaphor. Try to explain the butterfly effect without thinking about butterflies. Try to explain 
how this phenomenon is instantiated in the financial sphere without projecting the narrative of the 
physical domain to the economical setting. In science communication, one of the mechanisms for 
managing complex ideas is by blending [1] two types of knowledge: knowledge from the domain that is 
the object of comprehension, and knowledge from another distinct domain that one uses to construe 
this comprehension. This is at the heart of the metaphorical process: to comprehend a more 
complex/abstract idea in terms of a more structured/concrete idea [2].  

The metaphorical process opens a window for the construction of a narrative pattern, i.e., a recordable 
sequence of events associated with a given topic as a means of transferring information, experience, 
attitude or point of view. By adding characters, places, time, actions and events, narration and 
focalization, we create a story, a cognitive artifact used by humans for thinking, feeling, perceiving and 
understanding [6]. 

In science communication, stories function as an instrument for sense-making across many domains 
of knowledge and types of activity. As we illustrate throughout this paper, narratives are highly 
adaptable, multi-situational resource for thought [6]. When we explain a relatively complex idea in a 
new way, we reduce the complexity of the idea by blending [1] and compressing [3] vital conceptual 
relations between different mental spaces (input scenes) making outer-space relations becoming 
inner-space relations [7]. This mechanism is a powerful tool for developing scientific concepts. For this 
reason, narratives function as a cognitive and communicative mode for supporting a variety of 
problem-solving activities including the ones underlying the research process. 
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In science communication, the linguistic development is anchored to the research process. One way 
to access this process, which is invoked in the reader’s mind, is by analysing the linguistic material. 
How researchers narrate knowledge is a reflection of how they understand that knowledge and thus 
how they develop, describe and communicate scientific concepts. 

The same concept can be described in different ways depending on the writer´s purpose and the 
angle from which the concept is framed. A good example is how the concept of evolution throughout 
the narratives of car manufacturing and car modification is explained in the paper [8].  

First, the author describes a scene of a mechanic modifying a car, and uses this narrative to deny the 
analogy between the modification process and the evolutionary change. He uses the preposition 
“unlike” to create the disanalogy within the analogy.  

When a car mechanic tries to hot-rod a Volkswagen Beetle, they start with a car, change its 
parts, and end up with the same car (albeit modified). Mechanics thus modify-in-place. 
Evolutionary change, however, begins by copying of a set of developmental resources – largely, 
but not only, genes. This copying process introduces modifications, and these modified 
resources then develop into a new organism. Thus evolution, unlike a mechanic, engages in a 
copy-modify-and-generate process [8, p.300]. 

Then, the author describes a scene of car manufacturing focusing on the modification process to 
construe the concept of evolution.  

Modifying the manufacturing of cars, rather than modifying cars directly, is a closer fit to 
evolution. Here, instead of starting with an actual Volkswagen Beetle, you would begin with the 
design sketches for one. To change the car, you photocopy the sketches, scribble adjustments 
on them, and then use these modified sketches to manufacture a completely new car [8, p.301]. 

In this example, the author uses a three-act structure, from a SOURCE (copy), through a PATH 
(modify) towards a GOAL (generate) to construct the narrative of evolution throughout the narrative of 
car manufacturing: such as the manufacturing process unfolds the story of a new product in line (a 
modified modern car), the evolution process unfolds the story of a new product in nature (biodiversity, 
generated by natural selection and/or genetic drift). The cognitive operations of analogy and 
disanalogy are used to compress conceptual relations across the domains of humans and machines 
to cause both identity and change. As we explain later on this paper, this operation is structured within 
a double-scope story [9]. 

Sometimes the difficulty of understanding scientific concepts is due to the lack of narrativity, as some 
researchers have pointed out: the difficulty of understanding the scientific concept of evolution by 
natural selection (which is connected with understanding change over time) is not only due to “factors 
built into the concept itself, but the additional factor of the immense difficulty in narrativizing natural 
selection” [10, p. 143]. “Unnarratable knowledge” drives a “cascade of algorithmic processes” and “the 
lack of agency and events” make the scientific concept of evolution difficult to understand [10, p. 145]. 
This shows that understanding scientific texts is closer related to narrativity, as we support in this 
study. 

Specifically, we show (i) how the creation of a narrative pattern reduces the complexity of scientific 
concepts by blending [1] and by compressing conceptual relations between distinct domains of 
knowledge [7], and (ii) how these mental operations can be used as a mechanism for developing and 
understanding scientific concepts. 

2 METHODOLOGY 
In order to work out a mechanism for modeling the narrative patterns underlying the effective 
elaboration and communication of scientific concepts, we resort to the following conceptual constructs: 
image-schema [4], conceptual metaphor [2] and frame [5], labored together under conceptual blending 
[1, 11]. As we show in this section, these constructs are construed within frame blending [12] and 
represented in double-scope networks [9]. 

In science, knowledge is domain-specific. Stories can be used to depict and support symbolically and 
systematically the knowledge that is hard to explain [6] exclusively in terms of domain-specific ideas, 
functioning as material anchors [11] in writing.  

One of the constructs that helps to construct a narrative structure in scientific texts is image-schema. 
An image-schema is a conceptual representation of spatial relations that are metaphorically used in 
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non-spatial domains to scaffold abstract ideas [4]. For example, the physical movement along a path 
uses the image-schematic structure SOURCE-PATH-GOAL. This structure is used in non-physical 
domains to scaffold more abstract concepts, such as the process of changing over time entailed by 
the scientific concept of evolution, as we illustrated in the Introduction. 

In Biological Sciences, when we think about and visualize the Darwin´s story of evolution by natural 
selection, published in the 1850s “On the Origin of Species”, the idea that species "descent with 
modification", that is, evolve, and that all living things can trace their descent to a common ancestor, 
we are thinking image-schematically. That means that we are using the SOURCE-PATH-GOAL 
schema to structure the concept of evolution and to think of a “trace” as a sketched line between 
generations. This image-schematic structure is crucial for narrating the story of evolution. It consists of 
movement through time along the path of life. The points on the path [13] correspond to the stages of 
human evolution in history, from the origin of species (SOURCE) through natural selective changes 
(PATH) towards evolution (GOAL). The "path" of the life-cycle story "traces from" its "beginning – 
descent/ancestry" to its "end – ascent/offspring”. 

In the theory of evolution by natural selection, the (abstract) notion of time is metaphorically construed 
in terms of the (concrete) notion of spatial movement. The process that anchors this development is a 
conceptual metaphor, i.e., a cross-domain mapping through which abstract domains are understood 
in terms of more concrete (visual) domains [2]. In the example, the conceptual process underlying how 
we perceive time through movement is represented by the conceptual metaphor TIME IS MOTION. 
Throughout this metaphor, we imagine a timeline as a sequence of structured concrete moves in a 
path. The dynamics of this timeline, as it is described by Darwin, follows a vertical orientation, an UP-
DOWN movement, rather than the usual left-to-right horizontal line which typically represents time. 
“The species descent with modifications from a common ancestor” where ancestry is image 
schematically understood in terms of moving down to the origin of species and, in the other end of the 
line, there is offspring climbing to ascent and evolve. The inference that evolving is good follows the 
metaphorical patterns GOOD IS UP/BAD IS DOWN [2], which are variants of the conceptual metaphor 
EMOTION IS VERTICALITY. The ideas of time and space are thus compressed for intelligibility in 
communication. 

Image-schemas and conceptual metaphors are among the most productive ways of combining and 
extending abstract concepts, which are important cognitive operations for anchoring the development 
of scientific concepts. The same holds for frames, i.e., knowledge structures (scenes) that are 
activated in our minds by lexical units [5]. Frames are among the building blocks of comprehension as 
they provide the background structure (context) for the reader-writer/speaker-listener interaction. 
Frames are thus powerful tools for developing narrative patterns. 

Turning back to the example of car manufacturing being a closer fit to evolution [8], when the idea of 
automotive engineering is used to explain the concept of evolution, there is engagement in distinct 
cognitive operations. First there is a compression (analogy towards identity) between the production 
process of car manufacturing and the biological process of evolution; and then, there is a 
decompression (disanology towards change) between the “copy-modify-generate” process and the 
“modify-in-place” process. For each operation a scene is described. The first (the scene of car 
manufacturing) focuses on the stages involved in the manufacturing process (for instance, the design 
stage, production stage, testing stage, etc.). These stages are represented under the frame 
<process>. In this frame, the focus is not on the Entity undergoing the process and neither does it 
specify an Agent who initiates the process, but it refers to “an overall controller X-schema with 
subframes corresponding to parts of the X-schema” [14], such as the frames process_initial_state, 
process_continue, process_completed_state, etc.. This scene differs from the <cause_to_change> 
frame, evoked in the second scene (the scene of a mechanic modifying a car). This frame focuses on 
the Agent that causes an Entity to modify, and the Entity that undergoes changing, from an Initial 
Category to a Final Category. The Entity who initially possessed an Initial Value ends up with a 
different Final Value. In the example, the <process> frame and the <cause_to_change> frame are 
used as background structure for the narrative of evolution: the first as an analogy towards identity 
(the modification process in evolution is like modifying the manufacturing of a car), and the second as 
a disanalogy towards change (the copy-modify-generate process is different from the modify-in-place 
process).     

This is an example of how domain-specific frames can be conceptually integrated to generate frame 
blending [12] and to develop a narrative pattern: the story of evolution (the same script) with different 
objects – species (through natural selection) and cars (through advance of technology in car 
manufacturing). 
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The parallel between engineering and evolution is a blended narrative to explain (i) the concept of 
engineered artifacts in terms of evolved organisms (highlighting the GOAL of manufacturing), (ii) the 
process of manufacturing as a copy-modify-generate process (highlighting the SOURCE-PATH-GOAL 
of manufacturing), and (iii) how (i) and (ii) helps to explain other concepts, such as the process of 
building software, as illustrated below.   

Software engineering, in contrast, is all about manufacturing. A software engineer is not like a 
mechanic. They do not act directly on the working parts of a program. Instead, they copy the 
existing source code and modify it. […] A program must be built, or generated, from the source 
code, much like a car is manufactured from design documents. Software engineering, like car 
manufacturing and evolution, is a copy-modify-and-generate process [8, p.301]. 

In this excerpt, the knowledge (frames and relations) associated with the concepts of evolution and car 
manufacturing to construe the concept of software development as a copy-modify-generate process is 
used accordingly. As the example shows, the reader has to activate the scene of evolution as a copy-
modify-generate process to understand the narrative underlying the explanation of software 
development. 

In this study [8], the author is so “glued” to the notion of developmental evolution that he risks on 
suggesting how the narrative of evolvability in Engineering can scaffold the description of the concept 
of evolution, changing the narrative spectrum. As he points out:  

The trajectory of gradual change that needs to be available for evolution to act […] often arises 
in the context of explaining how complex adaptations or novel traits could evolve. An 
engineering example can show why [this] […] is important for understanding evolvability [8, 
p.310]. 

By taking the engineering perspective, the author uses the knowledge (the dynamics) of engineered 
evolution to create a space to explain how evolvability evolves without resorting to the notion of 
adaptability. He says that “a complete understanding of current structure cannot be obtained simply by 
focusing on current function, as is typically the case in adaptationist analysis” [8, p. 311]. He explains 
that complex integrated systems, whether evolved or engineered, share structural properties that 
affect how easily they can be modified to change what they do:  

If evolved and engineered systems can share properties that affect their evolvability, it is also 
possible that the structural modifications that increase or decrease evolvability are shared too. 
In principle then, ideas from engineering can contribute to understanding how evolvability 
evolves, and they can do so without making adaptationist claims [8, p. 310].  

The human ability to conjure up mental stories that run counter to the story we actually inhabit – for 
instance, the evolution of species seen as car manufacturing development – is named blending or 
conceptual integration [1]. According to this theory, frame blending is accounted as a double-scope 
network, where first there is a mapping between elements of the two or more stories (for instance, the 
narratives of car manufacturing, car modification, evolution, and software development). Next there is 
a selective projection (for instance, connections between engineered artifact and evolved organism, 
the purpose of designing artifacts and the purpose of evolution, the process of car manufacturing and 
the process of software development, etc.). Then there is the emergent structure which shows, many 
times, that we connect two stories that could be kept absolutely apart, and we then blend them to 
make a third story (for instance, the narrative of software development as a copy-modify-generate 
process by analogy, and the narrative of evolution as car manufacturing (by analogy) vs. car 
modification (by disanology)). The third new story is construed through analogical connections from 
frame-level projections of intentional, causal, model and role structure [9, 12]. 

We can bundle and compress two or more different but compatible stories that are both running in the 
immediate environment if we can assign them to places in a single conceptual ‘frame’[9]. For science 
communication, bringing together two or more domains – such as the ones of Biology & Mechanic 
Engineering & Software Engineering – under the frame of manufacturing helps scientists in their 
attempt to explain what the story behind the development of a new concept is.  

Let us consider another example: how the narrative of car manufacturing is used to describe the 
concept of project management [15]. Different from the other examples, in this study, the author 
resorts to a narrative about manufacturing to explain how the idea of project management is 
misunderstood, constructing a counterfactual story.  He uses a three-act structure to construe a 
disanalogy between system-oriented environment of manufacturing, and customer-oriented 
environment of project management. While the first starts with a “built to print solution”, i.e. the product 
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they want to develop (SOURCE) and goes along a fixed manufacturing sequence defined in advance 
(PATH) towards the product (GOAL), the second begins with questions, not a built to print solution 
from established detailed plans and schedules (SOURCE) to open a unique design process (PATH) 
which extrapolates the project scope from which there is no definition of “done” (GOAL).  

The purpose of recalling the scene of manufacturing in the reader’s mind is to break counterintuition 
on Project Management, persuading the reader to a point of view´s shift. In doing that, the writer [15] 
invites the reader to make a conceptual reanalysis of the ideas and expectations commonly 
associated with project management in order to reorganize them into a new frame. This operation is 
called frame-shifting [16].  

This is what is done for telling the story of Project Management [15]. The author calls up Industrial 
Revolution successful feat of putting manufacturer´s needs on top inverting business models from the 
previous connection between Customer and Craftsperson. He explains that “placing the needs of the 
supplier ahead of those of the customer is never a sustainable business model and it is particularly 
vulnerable when the barriers to competitive entry are low” [15, p. 2]. Framed as unstable, this system 
is to flip back to a customer-dominated model which can fulfill customer satisfaction again. Frame-
break comes as a surprise arisen by a violation of expectation leading to frame-shifting [16].  

Both frame-break and frame-shift are at play when the author traces back to the roots of mistaking 
Project Management as cost and Manufacturing as profit [15]. In a manufacturing process, value is 
associated with product; in project management, value is associated with fulfillment of customer 
requirements [15]. 

In this example, the writer [15] construes a double-scope narrative when he connects two stories (the 
story of manufacturing and the story of project management) that should have been kept absolutely 
apart. When he does that, he blends them to make a third story (the narrative of project management 
mapped from the narrative of manufacturing). To construct the narrative of project management as a 
successful business model for products´ life cycle fulfilling customers´ need, he [15] builds the 
narrative about manufacturing methods out of Project Management, which is customer-oriented, over 
the one of Manufacturing Process, which is system-oriented. When he does that, he bridges a critical 
gap between manufacturing and project management by mapping the second in terms of the first and 
then build a third unprecedent narrative, which explains the second from the perspective of the first. 

3 RESULTS 
In this section, we synthesize our findings by packing the conceptual operations that scaffold the 
communication of scientific concepts into a mechanism. The model, represented in Fig. 1, aims to 
bridge a narrative path for developing scientific concepts. 

Specifically, (a) interconnects the research process to the communication process. This relation 
represents how the research process invoked in the reader´s mind anchors the linguistic development 
construed in the communication process; (b) represents the conceptual network that is activated in the 
writer’s mind during the explanation of scientific concepts. This conceptual network integrates at least 
two input spaces from which a new blended space is generated. Conceptual blending stands for the 
narrative thinking, that is, the set of thought processes the writer engages when developing concepts. 
This is different from the scientific thinking that includes the set of thought processes involved in 
formatting problems and their solutions; (c) represents the relation between the two input spaces that 
participate in the conceptual integration. Each conceptual space is organized in terms of multiple 
domains, and each domain is internally structured in terms of frames and image-schemas; (d) 
represents the connection between the domains that are highlighted in each input space and that are 
conceptually blended during comprehension. While input space 1 represents knowledge from the 
domain that is the object of comprehension (the target domain of the metaphorical process), input 
space 2 represents knowledge from another distinct domain that one uses to construe this 
comprehension (the source domain of the metaphorical process). (e) represents relations between 
frames from distinct domains; each domain is organized in terms of a set of frames, the frames that 
participate in comprehension are highlighted; (f) represents relations between the image-schemas that 
help to organize the knowledge activated in the writer’s mind. The inner-space relations that prompt a 
narrative pattern are represented by dashed lines connected by a full dot; these relations are 
construed upon domain-specific frames and image-schemas. (g) represents the connection between 
the narratives construed in the target and in the source domains; (h) represents the relations, 
elements and patterns that are mapped from cross-space connections and also the relations, 
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elements and patterns that are projected from each input space. The selective projection from the 
input spaces to the blended space allows that outer-space relations become inner-space. The output 
of this operation is a cognitive innovation, a blended space with an emergent structure that gathers 
new inferences (not predicted in any input space) and that scaffolds the construction of a completely 
new story. 

 
Figure 1. Mechanism for developing scientific concepts. 

Source: own production. 

As Fig.1 shows, blending as a cognitive operation, by using the structure of image-schemas, 
conceptual metaphors and frames, is a mechanism for modelling the narrative patterns that scaffold 
the elaboration/communication of scientific concepts in the extent that it assists scientists in thinking of 
new concepts and manifesting what is conceptually salient in their minds onto linguistic constructions. 
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The distinct elaborations of the scientific concepts of evolution, software development, and project 
management throughout the narratives of car manufacturing and car modification illustrate narratives 
as highly adaptable, multi-situational resources for thought and communication [6].  

As the aforementioned examples show, in science communication, stories are used (i) to give support 
for positions presented in arguments (for instance, the narrative of software development as a copy-
modify-generate process); (ii) as resources for comparing and contrasting features of past and present 
situations (for instance, the narratives of car manufacturing, car modification and evolution), and (iii) as 
a strategy for generating and assessing counterfactual (what-if, hypothetical) scenarios by means of 
which the consequences of current circumstances and behaviors can be traced through and evaluated 
[6] (for instance, the narrative of project management and the manufacturing process). 

The constructs image schema, conceptual metaphors and frames are labored together under (double-
scope) blending cultivating advanced narrative cognition [9, 11, 12].  

As the aforementioned examples show, particular advanced stories start from a rudimentary story 
(from concrete structured domains) and interact with double-scope stories (from abstract complex 
domains). They are available to lend their power back to blending where the result is a feedback loop 
– an autocatalytic vortex, a self-reinforcing cyclone of cognitive innovation [11]. 

4 CONCLUSIONS 
Throughout this study we show a mechanism for developing scientific concepts, which not only 
facilitates the communication process but also triggers the creative process, completing the research 
cycle. 

Also we mean to contribute theoretically to Frame Semantics and the Conceptual Metaphor theories in 
the extent that we can visualize what is conceptually salient in the scientists´ mind when they attempt 
to develop and describe an abstract idea out of their research process and from their knowledge field 
in order to communicate scientific concepts. In this process, as analysts of science communication, we 
can interpret how metaphors help scientists to reason about information and unveil their perspectives 
and beliefs about the knowledge they build. Besides we can propose to add domain-specific lexical 
units, frames and frame elements to scientific discourse fields to FrameNet [14]. Not only do these 
contribute theoretically to Cognitive Linguistics, but also the academics in this discipline can benefit 
from the model we designed here for the investigation of concepts such as this one of evolution from 
the idea of manufacturing in Biological and Human Sciences.  

In addition, that model and this study are potentially applicable to the teaching of scientific writing as 
the Cognitive Linguistic constructs under blending can help novice scientists anchor the new 
information in their research process to previous knowledge to organize their thoughts logically and to 
manifest them creatively through linguistic constructions in communication.  

Science Communication lies between the research process and the communication process, thus this 
study shows how language can affect/be affected by cognition and influence/be influenced by 
communication. 
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