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ABSTRACT 
 
This bachelor thesis looks and investigates the developers knowledge about JavaScript and 
more specifically ECMAScript 2015. JavaScript is a very popular programming language and 
can be used to create web applications, desktop applications and even fully functional 
SQL-databases. When the interest for JavaScript in general rises it becomes more and more 
important to really know that the community implements and adapts to what is specified by 
the ECMA committee, since they have members from different very large companies around 
the world i.e Microsoft and Google. This research displays the immense update of 
ECMAScript will inspire the reader to further his knowledge of ECMAScript 2015 and what 
the features are of it.  
 
We are doing this by conducting a survey amongst developers that are currently studying in 
the field or are working in the field to get a grip on how the knowledge is regarding the most 
common ECMAScript 2015 features. What we saw was that the result are very positive 
about ECMAScript 2015 and the new features helps solving actual problems that the 
community are facing. We also found that some of the features may enhance the readability 
and maintainability though some may not enhance it.  
 
Keywords: Javascript 5, ECMAScript, ECMAScript 2015, ES6, ECMA 
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1 Introduction 
JavaScript is a very popular programming language, and is best known as the scripting 
language for the Web [1]. As Douglas Crockford states in Javascript the good parts; 
“JavaScript is an important language because it is the language of the web browser. Its 
association with the browser makes it one of the most popular programming languages in 
the world.”[2]  
 
While working as teaching assistants the authors have found that many JavaScript 
developers do not understand how some of JavaScript functionality is supposed to work or 
they form bad habits while writing code and with their own experience the authors have 
found that some concepts is not the same as in other programming languages [3]. For an 
example how the this keyword behaves and is scoped in JavaScript [4]. June 17, 2015 
ECMA released a new version that could improve the way we write code and use the 
code[5]. The new release changes some behavior of the languages, some of which we will 
explore and explain. With this thesis we will explore the specification and dig into how 
ECMAScript works, we will also investigate the general feeling, within the tech community, 
towards ECMAScript 2015. We want to investigate if developers all over the world have 
adapted to the changes within ECMAScript 2015.  
 
In this bachelor thesis the authors will investigate the most common features and according 
to Azat Mardan, who says in his blog that Default Parameters, Template Literals, Multi-line 
Strings, Destructuring Assignment, Enhanced Object Literals, Arrow Functions, Promises, 
Block-Scoped Constructs Let and Const, Classes, and Modules are the top 10 best features 
in ECMAScript 2015 [6]. Paul Krill agrees some with what Mr. Mardan but says in his article 
about the ECMAScript 2015 release that the “major enhancements include Modules, Class 
declarations, Lexical block scoping, Iterators and Generators, Promises for asynchronous 
programming, Destructuring patterns, and proper Tail calls.”[7] By this in mind the authors 
have selected to investigate Block binding, Promises, Modules, Classes, Promises, Arrow 
function, Default, Rest - parameters and the Spread - operator because this features are the 
common delimiter between what Mr. Mardan says and what Mr. Krill says.  
 
The authors thinks that the expected outcome of this thesis are that with ECMAScript 2015 it 
will become easier to write better readable code with the new improved functionality that 
ECMAScript 25015 offers. Furthermore the authors think that the result will indicate that the 
less experience you have with coding the more you want to adapt to ECMAScript 2015. 
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2 Background 

2.1 ECMAScript  
ECMAScript is a scripting language specification that is standardized by ECMA international 
in ECMA-262. It is common to confuse ECMAScript with JavaScript or TypeScript which is 
merely an implementation, of if you will a dialect, of ECMA-262 [8]. ECMA-262 has 5 
predecessor which mean it’s the sixth edition of the Standardization [9]. Version 6 is also 
known as ECMAScript 2015 [9].  
 
The popularity of JavaScript was sky high in 2007 when dynamic web applications was 
something you had to have, but JavaScript hadn’t changed since the third version of 
ECMAScript in 1999 and was still at ECMAScript 3 that meant that JavaScript was at a 
crossroad. The ECMA international committee who was responsible for updating 
ECMAScript put together a massive specification for ECMAScript 4. The specification was 
huge in scope and introduced both changes to large and small features of the language[10].  
 
The tension rose between some of the committee members and some felt that ECMAScript 
4 was trying to accomplish too much. A group of leaders came up with an alternative and 
that was to change ECMAScript incrementally and call it ECMAScript 3.1. The new 
incremental change only introduced a few syntax changed and focused on property 
attributes, native JSON support and adding methods to already-existing objects[10].  
 
The ECMA committee attempted to reconcile ECMAScript 3.1 and ECMAScript 4 but they 
failed because the two perspectives on how the language should grow could never be met. 
Eventually ECMAScript 4 was dropped and ECMAScript 3.1 became the standard but was 
called ECMAScript 5 instead, to skip confusion between the releases.[10] 
 
ECMAScript 2015 reached its feature complete status in 17 June 2015. The features vary 
widely from completely new objects and patterns to syntax changes to new methods on 
existing objects. Paul Krill says the “major enhancements includes modules, class 
declarations, lexical block scoping, iterators and generators, promises for asynchronous 
programming, destructuring patterns, and proper tail calls” [7]. 
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Edition Date published Editor 
1 June 1997 Guy L. Steele, Jr. 

2 June 1998 Mike Cowlishaw 

3 December 1999 Mike Cowlishaw 

4 Abandoned  

5 December 2009 Pratap Lakshman, Allen Wirfs-Brock 

5.1 June 2011 Pratap Lakshman, Allen Wirfs-Brock 

6 June 2015 Allen Wirfs-Brock 

7 Work in progress  

Table 1. Releases of ECMAScript. 

2.2 Ecma international 
Founded in 1961 Ecma International aims and beliefs were “To develop, in co-operation with 
the appropriate National, European and International organizations Standards and Technical 
Reports in order to facilitate and standardize the use of Information Communication 
Technology (ICT) and Consumer Electronics (CE).”[11] and to apply this standard to the 
environment in which it is applied and “to publish these Standards and Technical Reports” in 
both digital and paper “to be freely copied by all interested parties without restrictions”[11] 
 
When formed in 1961 Ecma International was an industry association and it still lives up to 
this. Ecma International is dedicated to be standardization of both Information and 
Communication Technology and Consumer Electronics.[12] 

2.3 JavaScript 
JavaScript was initially developed in 1996 for use in the Netscape Navigator browser[1] and 
nowadays it is one of the most popular programming languages in the world.[2]. The 
language is today most commonly known and used in web browsers and is “a lightweight, 
interpreted, object-oriented language with first-class functions” [1]. 
 
JavaScript can also be used in many non-browser environments. Environments such as 
Node.js, and Apache CouchDB are using JavaScript or to be more precise implements the 
ECMAScript standard. This means that you can use JavaScript to create other types of 
applications instead of the typical web application where JavaScript is used to handle 
interactive experiences such as button clicks. 
  
The core language features of JavaScript is defined in a standard called ECMA-262 as 
stated previously in the section 2.1 ECMAscript. Even though both Node.js and web 
browsers may add more “capabilities” to the language the core still remains as it is defined in 
the ECMA-262 standard. Nicholas C. Zakas, who wrote the book Understanding 
ECMAScript 6[10], thinks that even though the capabilities can be added through objects 
and methods the core of the language is remains the same which is vital to the success of 
JavaScript. 
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Version Release date Equivalent to Mozilla 

Firefox 
Google 
Chrome 

1.0 March 1996    

1.1 August 1996    

1.2 June 1997    

1.3 October 1998 ECMA-262 1st + 2nd edition   

1.4     

1.5 November 2000 ECMA-262 3rd edition 1.0 1.0-10.0.666 

1.6 November 2005 1.5 + array extras + array and 
string generics + E4X 

1.5  

1.7 October 2006 1.6 + Pythonic generators + 
iterators + let 

2.0 28.0.1500.95 

1.8 June 2008 1.7 + generator expressions 
+expression closures 

3.0  

1.8.1  1.8 + native JSON support + 
minor updates 

3.5  

1.8.2 June 22, 2009 1.8.1 + minor updates 3.6  

Table 2. 

3 Method 
To answer the research questions listed in the next section we will conduct both a survey 
and do a literature review. We will limit ourself to the most common and most widely 
implemented features in ECMAScript 2015 as described in the introduction.  

3.1 Research questions 
RQ1. What are the thoughts on ECMAScript 2015 within the programming 
community? 
Since ECMAScript 2015 is still something new and fresh and introduces many 
enhancements to the specification it can be hard to grasp all the changes. Has the 
community adapted to the new changes and are they using ECMAScript 2015 in production? 
Or are they still using ECMAScript 5.1 since all the features are not implemented yet in all 
the browsers? 

 
RQ2. Does ECMAScript 2015 improve the readability compared to ECMAScript 5? 
This question has almost the same reasoning as RQ1 has behind has. Readable code will 
increase the understandability of the code and therefore it will be better and more safe. 
Since ECMAScript 2015 brings many new concepts and enhancements it is interesting to 
see if it will improve the readability of the code. As mentioned in the introduction ECMA-262 
introduces keywords such as Class, Promise and Modules. Will the keyword Class remove 
the confusing behavior of Object prototypes, will Promises remove callback hell and will 
Modules improve the separation of code?  
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RQ3. Does ECMAScript 2015 help developers write better code? 
We know from past experiences and through the books You don’t know JS by Kyle Simpson 
and JavaScript: The Good Parts by Douglas Crockford that there are bad components in 
JavaScript that are still used. And as a developer in a language that are not very strict; you 
can code almost however you want and it will still run, it is easy to introduce bad parts from 
the language. That will lead to unsafe and buggy code which you never want as user of the 
software. 
 
RQ4. What are the new key features in ECMAScript 2015?  

With this question we want to educate the reader of this theses on what the major 
features are and how they can be used.  

3.2 Literature study 

3.2.1 Selection criteria for literature review  
When conduct our literature review we will implement the “snowballing” strategy where we 
will find a relative paper then use the sources for that paper to further dig into the area. We 
will search for information on BTH Summon[13] and on Google[14] for relative papers using 
the keywords “JavaScript, ECMAScript, ES6, ES2015, ECMAScript 2015, js, ECMA, ES5”. 
In this context the relevant literature will be research articles on ECMAscript, how 
ECMAScript is being developed and its evolution. We will not look into ECMAScript before 
the release of the version 5, since it so old and it is not used anymore. It is relevant to look 
into the Javascript programming language considering that it is the most common client side 
language[2] that implements the ECMAScript standard. Since we know the Academic world 
don’t have that much information about ECMAScript 2015, since it only 10 months old at the 
moment, we will use Google to find free books and blogs by known and respected authors 
within the JavaScript community. 

3.3 Survey 
The second part of the empirical study will be a survey. We will aim our survey to 
programmers with experience of some programming language(s). They shall have at least 1 
year experience with javascript, or atleast be able to understand what the piece of code 
does. We will share our Bachelor survey on the forum Reddit. We have selected this forum 
since about 1.5 - 2.0 million people visit reddit everyday[15]  and therefor we will get a large 
spread of people around the world. The ”subreddits” we will share it on are:  

● Programming[16] 
● Node[17] 
● Javascript[18]  
● Learnprogramming[19] 
● askreddit[20] 

 
The survey is aimed towards programmers to get a glimpse of how much knowledge they 
have about ECMAScript and the concepts around ECMAScript 2015 with JavaScript. With 
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the survey we will try to see if the community has moved towards the newer version of 
ECMAScript and if they are using the new features and concepts that are introduced.  

4 Result 

4.1 Literature review results 
During this literature review we will present our findings regarding the most common features 
as described in the introduction in the following order; Block Bindings, Classes, Promises, 
Modules, Functions, Parameters, Destructuring. We will start with presenting information 
about Block Binding because you have to understand what Block binding is, before you can 
fully understand the other examples in this review. If you have previous experience from 
another programming language you will have to understand how ECMAScript 5 worked, 
before learning how the current standard ECMAScript 2015 works.  

4.1.1 let and const i.e Block Bindings 
In previous versions of ECMAScript it could be hard to understand how ECMAScript handles 
scope, if you had experience from other languages. Traditionally JavaScript had only 
function scope compared to the scope that you are used to when you come from a C-world, 
where you have block-scope. Or as learning ECMAScript 6[4] tell us “The programmers who 
come from other programming language background, but new to JavaScript, often end up 
writing error-prone JavaScript programs, believing that the JavaScript variables are block 
scoped. Almost every popular programming language has the same rules when it comes to 
the variable scopes, but JavaScript acts a bit different due to a lack of the block scoped 
variables. Due to the fact that JavaScript variables are not block scoped, there are chances 
of memory leak and also the JavaScript programs are harder to read and debug”. 
 
In version 6 of ECMAScript they have introduced a new keyword that are designed to help 
with scoping problems. ECMA have chosen the keyword let.  
 
The keyword let is used to declare variables, just like the keyword var is used today. When 
declaring a variable with let, instead of var, you will tell the engine that variable should have 
block-scoping. When a variable is declared with let you bind that variable to the scope it’s 
declared within instead of the function it is declared within.  
 
If you try to declare a new variable with the same name with either var or let the engine will 
throw an error informing the user that the “identifier” with that name has already been 
declared. Here is an example where we try to redeclare a variable. 
 
var count = 1; 

// throws an error 

let count = 1; 
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On the other hand this example will work since the variables are declared within different 
scopes, even though they have the same identifier. 
 
var count = 30; 

// Will not throw an error since we "open" a new scope 

If (true) { 

   let count = 40; 

} 
 
Like in many other languages ECMAScript 2015 gives you the possibility to declare “read 
only variables”, also know as a constant variable. A constant variable, const for short, must 
be initialized when it is declared because when the variable is set it cannot be changed 
again.  
 
// this is valid since we initialize the variable when it is 

declared. 

const konst ="valid"; 

// Syntax error: missing initialization 

const numb; 

 
A constant variables are block-scoped, just like a let variables are. 
 
If (1 == 1) { 

const max = 30; 

// here you can access max 

} 

// here you cannot access max since max is bound to the scope above. 
 
In other languages a constant objects priorities cannot be change but this is not the case for 
a constant object priorities. Example; 

const person = { 

    name: "Nicholas" 

}; 

 

// works 

person.name = "Greg"; 

 

// throws an error 

person = { 

    name: "Greg" 

}; 
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4.1.2 Arrow functions  (Lambda-syntax) 
According to Nicholas C. Zakas “One of the most interesting new parts of ECMAScript 2015 
is the arrow function”[10]. Arrow functions are regular functions that are defined with the new 
syntax. The new syntax looks just like an arrow ( =>). But arrow functions behave differently 
than regular functions. They have no this, super, arguments, and new.target bindings. They 
cannot be called with new and they have no prototype. Also you cannot change the this 
value inside an arrow function. Arrow functions no longer have the arguments object and 
they can’t have arguments that are duplicates. There are a few reasons for these 
differences. First and foremost, this binding is a common source of error in JavaScript[10][3]. 
It’s very easy to lose track of the this value inside a function, which can result in unintended 
program behavior, and arrow functions eliminate this confusion. 

4.1.2.1 Implicit return 
A great feature of JavaScript is that any time you need a function, you can just type keyword 
function anywhere in your code. For an example, suppose you want to call a function when a 
user clicks on a button. 
 
// gets an element from the document 
var btn = document.getElementById("btn"); 
 
btn.addEventListener("click", function(event) { 
    console.log("Clicked on the button"); 
}); 
 
When you just need a simple function with one argument, the new arrow function syntax is 
simply Identifier => Expression.You get to skip typing function and return, as well 
as some parenthesis, braces, and a semicolon. This is called an arrow function with implicit 
return and is shown below[21].  
 
// ES5 

let getName = function() { 

    return "Henrik"; 

}; 

 

let selected = jobs.filter(function (job) { 

    return job.isSelected(); 

}); 

 

// ES2015 

let getName = () => "Henrik"; 

let selected = jobs.filter(job => job.isSelected()); 

 

12 of 67 



 
2016-06-23            Version 2 

If you need to have multiple arguments (or no arguments, or rest parameters or defaults, or 
destructuring argument) you will need to add parentheses around the arguments list. 
 
// ES5 

let total = values.reduce(function (x, y) {  

    return x * y  

}); 

// ES2015 

let total = values.reduce((x, y) => x * y); 

 
 

4.1.2.2 Explicit return 
The arrow function can also contain a body, and have an explicit return. 
 
let total = values.map((x, y) => { 

     return x + y; 

}); 
 

4.1.3 Classes 
Traditionally Javascript don’t have what other languages call Classes, up until now. In 
ECMAScript 2015 they introduce Classes when ECMA have seen an increasing amount of 
Javascript 5 libraries that solves the class-behavior.  
 
Pre ECMAScript 2015 if you wanted to use classes you could use the prototype-keyword 
and get a shared function for that Object. That would result in something like this 
 

function PersonType(name) { 
    this.name = name; 
} 
 
PersonType.prototype.sayName = function() { 
    console.log(this.name); 
}; 
 
var person = new PersonType("Kalle"); 
person.sayName();   // outputs "Kalle" 
 
console.log(person instanceof PersonType);  // true 
console.log(person instanceof Object);      // true 
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The code above would behave like you want a Class in other languages to behave. If you 
would like to use ECMAScript 2015s Class syntax and write the same code as above, the 
code would result in something simple and clean like this. 
 

class PersonClass { 
 
    // equivalent of the PersonType constructor 
    constructor(name) { 
        this.name = name; 
    } 
 
    // equivalent of PersonType.prototype.sayName 
    sayName() { 
        console.log(this.name); 
    } 
} 
 
let person = new PersonClass("Kalle"); 
person.sayName();   // outputs "Kalle" 
 
console.log(person instanceof PersonClass);     // true 
console.log(person instanceof Object);          // true 
 
console.log(typeof PersonClass);                    // "function" 
console.log(typeof PersonClass.prototype.sayName);  // "function" 
 

 
As you see the similarities between classes and custom types are many, but in the book 
written by Nicholas C. Zakas[10] he have a list of really important differences between them. 
 

1. Class declarations, unlike function declarations, are not hoisted. Class declarations 
act like let declarations and so exist in the temporal dead zone until execution 
reaches the declaration. 

2. All code inside of class declarations runs in strict mode automatically. There's no way 
to opt-out of strict mode inside of classes. 

3. All methods are non-enumerable. This is a significant change from custom types, 
where you need to use Object.defineProperty() to make a method non-enumerable. 

4. All methods lack an internal [[Construct]] method and will throw an error if you try to 
call them with new. 

5. Calling the class constructor without new throws an error. 
6. Attempting to overwrite the class name within a class method throws an error. 

 
With the list from Mr. Zakas in mind you could rewrite the ECMAScript 5 version of a Class 
to mirror the behavior of a Class from ECMAScript with this piece of code. 
 

// direct equivalent of PersonClass 
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var PersonType2 = (function() { 
 
    "use strict"; 
 
    var PersonType2 = function(name) { 
 
        // make sure the function was called with new 
        if (typeof new.target === "undefined") { 
            throw new Error("Constructor must be called with  
new."); 
        } 
 
        this.name = name; 
    } 
 
    Object.defineProperty(PersonType2.prototype, "sayName", { 
        value: function() { 
 
            // make sure the method wasn't called with new 
            if (typeof new.target !== "undefined") { 
                throw new Error("Method cannot be called with 
new."); 
            } 
 
            console.log(this.name); 
        }, 
        enumerable: false, 
        writable: true, 
        configurable: true 
    }); 
 
    return PersonType2; 
}()); 
 

4.1.4 Promises 
One of the most powerful aspects of JavaScript is how easily it handles asynchronous 
programming. Since JavaScript originated as a language for the web, it was a requirement to 
be able to respond to asynchronous user interactions such as clicks and key presses. 
Node.js further popularized asynchronous programming in JavaScript by using callbacks as 
an alternative to events. As more and more programs started using asynchronous 
programming, there was a growing sense that these two models, events and callbacks, 
weren't powerful enough to support everything that developers wanted to do. Promises are 
the solution to this problem. 
 
A promise is a placeholder for the result of an asynchronous operation and it represent an 
operation that has not completed yet, but is expected in the future.  
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4.1.4.1 Promises lifecycle 
A promise is always in one of the states below. 

● Fullfilled -  the promise's asynchronous operation has completed successfully 
● Rejected - the promise's asynchronous operation did not complete successfully 

(either due to an error or some other cause) 
● Pending - the promise initial state, not fulfilled or rejected. 

 
The two methods that you will use with Promises are: 

- then() method, takes 2 arguments, onFulfilled and onRejected which are both 
optional. 

- catch() method, alternative method that only listens to rejected. 
 
One of the unique aspects of promises is that a fulfillment or rejection handler will still be 
executed if it is added after the promise is already settled. This allows you to add new 
fulfillment and rejection handlers at any point in time and be assured that they will be called. 

4.1.4.2 Unsettled promises 
Promises are created using the “Promise” constructor. The constructor takes one argument 
which is a function, called the executor. The executor is passed two functions as arguments, 
resolve() and reject(). “The resolve() function is called when the executor has finished 
successfully in order to signal that the promise is ready to be resolved while the reject() 
function indicates that the executor has failed”.  
 

let promise = readFile("example.txt"); 

 

// original fulfillment handler 

promise.then(function(contents) { 

    console.log(contents); 

 

    // now add another 

    promise.then(function(contents) { 

        console.log(contents); 

    }); 

}); 

 

//Promise example 

let foo = new Promise((resolve, reject) => { 
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// Check if the current timestamp is an even number 

     // and resolve. 

if (Date.now() %  2 === 0) { 

// Pass a status code of 

           // 200 to the success callback function. 

resolve(200); 

} else { 

// Pass a status code of 404 to the the failure  

           // callback function. 

reject(404); 

} 

}); 

 

// When the promise has succesfully resolved, execute  

// the following. 

foo.then((status) => { 

console.log("Succesfully resolved", status); 

}); 

 

// When the promise is rejected i.e. an error, execute 

// the following. 

foo.catch((status) => { 

console.log("An error occured", status); 

}); 

 

 

4.1.4.3 Settled promises 
The Promise constructor is the best way to create unsettled promises due to the dynamic 
nature of what the promise executor does. However, if you want a promise to represent just 
a single known value, then it doesn't make sense to go through the work of scheduling a job 
that simply passes a value to resolve(). Instead, there are two methods that create settled 
promises given a specific value. 
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The Promise.resolve() method accepts a single argument and returns a promise in the 
fulfilled state. That means there is no job scheduling that occurs and you need to add one or 
more fulfillment handlers to the promise to retrieve the value. For example: 
 

let promise = Promise.resolve(42); 

 

promise.then(function(value) { 

    console.log(value); // 42 

}); 

4.1.5 Modules 
Javascript lagged behind other programming languages who have concepts such as 
packages where you can separate pieces of codes into each own module. Before 
ECMAScript 2015 you had to use libraries to accomplish the same thing. Libraries such as 
RequireJS and CommonJS to create modules. Modules solve the problem of “sharing 
everything” approach to loading code in JavaScript. Every file in that approach shared the 
same global scope which could load to bugs, naming collisions, and security problems. 
JavaScript applications became more and more complex and the amount of javascript used 
became bigger. One of the goals of ECMAScript 2015was to solve this problem and bring 
some kind of order to JavaScript applications and that’s how modules come in. 
 
Every module is stored in files. There is exactly one module per file and one file per module. 
A module is created just like any other JavaScript file except it uses different syntax. 
 
Difference: 

● Automatically runs in strict mode 
● Variables are not added to the shared global scope. 
● The value of “this” is undefined at the top level. 
● They do not allow HTML-style comments. 
● Modules must export anything that should be available to the outside. 

 
Syntax:  

● Export 
● Import 

 

4.1.5.1 Export 
 
The keyword export is used to expose parts of published code to other modules. In the 
simplest case, you can place export in front of any variable, function, or class declaration to 
export it from the module.  
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// export data 

export var color = "red"; 

export let name = "Nicholas"; 

export const magicNumber = 7; 

 

// export function 

export function sum(num1, num2) { 

    return num1 + num1; 

} 

 

// export class 

export class Rectangle { 

    constructor(length, width) { 

        this.length = length; 

        this.width = width; 

    } 

} 

 

// this function is private to the module 

function subtract(num1, num2) { 

    return num1 - num2; 

} 

 

// define a function 

function multiply(num1, num2) { 

    return num1 * num2; 

} 

 

// export later 

export multiply; 
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/* export default */ 

4.1.5.2 Import 

Once you have a written a module you can access and use it with the keyword import. 
The import statement has two parts: the identifiers you are importing and the module from 
which those identifiers should be important. 
 

// Import func1, func2 from module 

import { func1, func2 } from "module"; 

func1(); 

func2(); 

 

// Import everything from example module 

import * as example from "example"; 

example.sum(1,2); // 3 

 

// Import the add function but call it sum. // RENAMING Import 

import { add as sum } from "example"; 

sum(1,2)  

// Import default 

import sum from "example"; 

console.log(sum(1,2)); // 3 

 

import $ from "jquery"; 

// Import default (call it sum) and "color" 

import sum, { color } from "example"; 

 
An important limitation of `export` is that it must be used in the top-level of the 
module. Exports cannot be conditional or done dynamically in any way.  
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4.1.6 Rest and default parameters and spread operator. 

4.1.6.1 Rest parameters 
Rest parameters is designed to replace the arguments object in ECMAscript. 
 
The difference between rest parameters and the arguments object are 

● The arguments object is not a real array, while rest parameters are Array instances, 
meaning you can use methods like map(), filter() and so on. 

● Rest parameters are only the ones that haven't been given a separate name, 
whereas the arguments object contains all arguments passed to the function. 

 
Rest parameters is the rest of the parameters passed to a function. It allows you to to 
represent and indefinite number of arguments as an array. 
 
A rest parameter is indicated by three dots `...` preceding a named parameter. 
 
/* 
Note how arguments object can’t be treated as a normal array, although it behaves almost like 
an array. A well-known trick with Array.prototype.slice and Function.prototype.call is the 
workaround, giving us the list of all arguments which comes after the first one (category). 
*/ 
 

function add(category) { 

var items = [].slice.call(arguments, 1); 

 

items.forEach(function (item) { 

store.aisle[category].push(item); 

}); 

} 

 

function add(category, ...items) { 

items.forEach(function(item) { 

store.aisle[category].push(item); 

}); 

} 

 

add('fruit', 'apple'); 

add('dairy', 'milk', 'cheese', 'yoghurt'); 

add('pastries', 'donuts', 'croissants'); 

 
There are two restrictions you have to keep in mind when you are using rest parameters. 
The first one is that only one rest parameter is allowed per function, and the rest parameter 
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must be the last parameter. The second restriction is that rest parameters is not allowed to 
be used in an object literal setter. 
 
The rest parameter does not radically change the way you write JavaScript, but it does 
however make the code more readable. In the example above you know that you can add 
several items only looking at the parameter list of the function head.  

4.1.6.2 Spread operator 
The spread operator uses the same syntax as Rest parameters (`...`) and is closely related 
to each other. “The rest operator allows you to specify an array that should be split and have 
its items passed in as separate arguments to a function.” 
 
“It is common to use Function.prototype.apply in cases where you want to use an array as 
arguments to a function”. 
 
One example is using Math.max() method which accepts any number of arguments and 
return the one with the highest value. 
 
console.log(Math.max(10, 20) // 20 
 
What if you tracked all your values in an array, and now want to find the largest value? The 
Math.max() method does not allow you to pass in an array, so in ECMAScript 5 and earlier 
you would be stuck either searching the array yourself or using Function.prototype.apply. 
 

// ES5 

Let values = [100, 200, 300, 400]; 

console.log(Math.max.apply(Math, values)); // 400 

 

// ES6 With spread operator 

console.log(Math.max(...values); // 400. 

4.1.6.3 Default parameters 
In ECMAScript 5 you had to check inside the function body to set default values for 
parameters. This is no longer necessary with ECMAScript 6’s default parameters. 
 
This means that parameters can be initialized with default values if no value or undefined is 
passed to a function. 
 

// ES5 checking if the parameter is undefined 

function sum(a, b) { 

var b = typeof b !== "undefined" ? b : 1; 

return a + b; 

} 
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console.log(sum(1)) // 2 

 

// ES5 using OR (||) operator. 

function sum(a, b) { 

b = b || 1; 

return a + b; 

} 

 

console.log(sum(1)) // 2 

 

// ES6 with default parameter 

function sum(a, b = 1) { 

return a + b; 

} 

 

console.log(sum(1)) // 2 

4.1.7 Destructuring 
Destructuring is a process of breaking a data structure down into smaller parts.  
 
Arrays and object literals are the two most frequently used notations in JavaScript[10] and it 
is common to pull out relevant pieces of information from them. Destructuring is added to 
ECMAScript 6 to simplify the process of extracting the relevant data you need from arrays or 
objects. 
 
With ECMAScript 5 you had to reference each variable you wanted to extract as you can see 
in the example below: 
 

//ECMAScript 5 
// The object we want to extract from. 
var obj = { 

tile: 'A nice title', 

desc: 'A nice description', 

wizard: true, 

c: 1, 

d: 5, 

andSoOn: false 

}; 

 

// Extract the object into variables. 
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var title = obj.title; 

var wizard = obj.wizard; 

 

console.log(title); // A nice title 

console.log(wizard); // true 

 
Destructuring declarations use var, let, or const to create variables and must always have an 
initializer. 
 
One example when destructuring is useful is showed below. The example shows you when 
you only want to use a couple of methods in a library. In this case we only  want to use the 
each method from the library underscore.js. 

 
import _ from 'underscore'; 
 
const { each } = _; 
 
each([1, 2, 3], alert); 

4.1.7.1 Object destructuring 
The syntax of for destructuring an object is: an object literal on the left side of an assignment 
operation, for an example: 
 

// ECMAScript 2015 
// The object we want to extract from. 
let obj = { 

title: 'A nice title', 

desc: 'A nice description', 

wizard: true 

}; 

 

// Extract title and wizard from the object. 
let { title, wizard } = obj; 

 

console.log(title); // A nice title 

console.log(wizard); // true 

 

// It also works with nested objects! 

let obj = { 

title: 'A nice title', 

desc: 'A nice description', 
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another: { 

a: 1, 

b: 2 

} 

}; 

 
// Extract from another.a from object. 
let { another: { a }} = obj; 

console.log(a) // 1 

4.1.7.2 Array destructuring 
Is very similar to object destructuring and it uses the the same syntax except you use an 
array literal instead of an object literal. 
 

let names = ["Henrik", "Jonatan", "Conny"]; 

let [ first, second ] = names; 

console.log(first) // Henrik 

console.log(second) // Jonatan 

4.1.7.3 Mixed destructuring 
You can also use both the object destructuring and array destructuring at the same time if 
you have a complex data structure as shown in the example below. 
 

let obj = { 

    title: 'A nice title', 

    desc: 'A nice description', 

    another: { 

        a: 1, 

        cool: ["a", "b", "c"] 

    } 

}; 

 

let {  

title,  

another: {  

a, 

cool  

} 

} = obj; 

 

console.log(title) // A nice title 
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console.log(cool) // ["a", "b", "c"] 
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4.2 How the survey was conducted 
We began the survey with trying to write down questions into a document. When we 
formulated the questions, we tried to put ourselves into the subjects shoes. We tried to think 
of the possible answers we would get if we formulated the specific question and tried to  see 
how someone else would answer on our survey. This was done to get answers for our 
research questions. 
 
At first we used Google Forms for our survey but we were very limited with the form choices 
and we decided to drop it. We used another service instead called Typeform. We were very 
happy with that choice, since we could get the survey exactly as we wanted and typeform 
had many more options to choose from. 
 
As we mentioned in the section Method we shared the survey on the online community 
Reddit[33] since it has a lot of visitors each day and therefore we could get a large spread of 
people. In the start we only wanted to share the survey on a few subreddits but we ended up 
sharing it on all of these subreddits; 

● Programming[16] 
● Node[17] 
● Javascript[18] 
● Learnprogramming[19] 
● Webdev[22] 
● Web_design[23] 
● Jquery[24] 
● Html5[25] 
● Programminghelp[26] 
● Web_development[27] 
● SampleSize[28] 

 
We also shared our survey on some other programming communities that we are members 
on.  

● Sweclockers.com [29]  
● Overclock.net[30] 
● dbwebb.se[31]  

 
When we started on the survey we had an ambition to get 100 answers within two weeks. 
But after reviewing the answers after those two weeks we got 290 answers, which was really 
unexpected since we had heard that it's hard to get answers on surveys. So naturally we 
were very happy with have that large amount of data to work with. 
 
The largest amount of result we got was on the subreddit Node[17] when our thread we 
made got popular with 33 upvotes and 29 comments. The thread got to the number one spot 
on the “hot” page on the subreddit. It cooled down after a day, but we think this made an 
impact on why we got 290 answers.  
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Figure 1. Visitation statistics from the survey. 
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4.3 Results from the survey 
In this section we will present the result of all the 16 questions from our survey. You will find 
a reasoning behind each question and analysis of the results. In appendix SURVEY you can 
find the original survey as it were asked to the survey taker. 

Q1: What is your current employment area? 
73.4% which is the majority of the answer we acquired are from people who are employed in 
the web programming field. Followed by 13,8% whom were students and others at 12,8%. 
Other included; Desktop application developers, Researchers, Technical publications, Linux 
Support, Medical Research in Radiation Oncology, Director of Marketing, Management 
within Technology, System administrator, Business Systems Analyst and one who worked 
with monitoring of systems. 

 
Figure 2. Pie chart showing the current occupation for the survey takers. 

1.1 Motivation for Q1 through Q5  
When forming these questions we had one major goal in mind; to get the know the subject 
whom will do our survey. To get a general feeling what the background that individual has. 
It is always interesting to see if you can draw conclusion based on what background the 
subject has and how that subject answered the question.  

1.2 Analysis of the current employment area summary 
As we expected the majority of the subjects are from the web programming field since the 
survey is about JavaScript but we also managed to get some result from other fields which is 
something unexpected. It might unexpected be but really not that unpredictable since 
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JavaScript can be used in the entire stack, from frontend to backend with Node.js to 
databases with MongoDB and even creating desktop applications with frameworks such as 
Electron.js.  

Q2 Where do you live? 
We got (2/3) most of our answers from The United States of America, Sweden, Canada, and 
The United Kingdom. The United States of America had 38,2%, Sweden 11,7%, Canada 
had 9,3% and the United Kingdom 7,2%. Other countries had 33,4%. 
 

 
Figure 3. Graph over where the survey takers live. 
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2.1 Analysis of where do you live summary 
It is expected to see so many results from USA since our survey was mostly spread through 
http://reddit.com which has a massive userbase from the United States of America. Secondly 
we had Sweden. This might be since the authors of the survey is Swedish and spread the 
survey on Swedish forums.  
 

Q3: How old are you? 
The majority of the people that answer on the survey was between the age span 25 - 29 
which was 35,5% of the answers. Followed by the age span 20 - 24, which was 27,6%. 
Closely followed by the ages between 30-34, 19,3%. Ages between 35 - 39 was the next 
span of people who answered and that was 7,6%. Close to last was the ages between 0-19 
which was 6,2% and lastly 3,6% of the people who answered on the survey was within 40 - 
70 years old.  

 
Figure 4. Bar graph over the age of the survey takers. 

 

 

  

31 of 67 



 
2016-06-23            Version 2 

Q4: What is your educational background? 
35,9% of the subjects which gives us the majority answered that they have a Bachelor of 
Science in Computer Science or in a related field. Closely after the subjects who had a BS 
CS came the subjects who is self-taught with 29,7%. With 13,8% and 13,1% came subjects 
who had a Master's degree in Computer Science or in a related field respectively subjects 
that had finished some university level courses. Subjects who have done on the job training 
within Computer science are 3,1%. Both intensive training and subject with a Phd in 
Computer science gave 0,7%. Subjects who finished an IT related high school are only 1% 
of the subjects who answered. Lastly we had other as an alternative and 2,1% of the 
subjects chose that with answers such as Diploma of different kind and Bachelors in 
unrelated and one subject who had a Master’s in engineering with physics as primary field.  
 

 
Figure 5. Educational background of the survey takers. 

 

4.1 Analysis of the education summary 
As we expected the majority of the survey takers had a bachelor's degree in Computer 
Science or are self taught programmers. We expected that the result would be like this 
because that’s the most common route for developers to take, either go to a university or 
learn programming at home.The Stack Overflow Developer Survey 2015 also reinforces our 
findings where they have found that “48% of respondents never received a degree in 
computer science. 33% of respondents never took a computer science university course.”  
 
There are a lot of online resources to use when trying to learn programming from your 
comfortable home. Tons of guides, articles and even online courses are available. And as 
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the world wide web usage and the usage of technology increases we think that the “every 
day”-person get more and more interested in how everything work and therefore starts 
googling for online courses and guides and such.  
 

Q5: Experience with different programming languages 
When asking the question about what experience they have within different programming 
languages we found that everyone at least knows one programming language and 97.9% 
knows JavaScript. Followed by PHP with 56,2% and then 51,7% subjects who know Java. 
Closely followed by Python with 46,2%. After Python came C# with 40,7% and then C with 
33,7%. 

Figure 6. Known languages of the survey takers. 
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Figure 7. Language knowledge by age. 

5.1 Analysis of the experience with different programming languages 
As you see in figure 6 the most common languages are from the C-world, this is something 
we don’t find unexpected since most Universitet teaches these languages and the online 
courses we have found online do come from the same world as well. According to the 
TIOBE Index the most common languages are Java, C, C++, C#, Python, PHP and then 
JavaScript. This is interesting since we can kind of claim the same thing even though C++ is 
not that high rated in our survey but JavaScript is.This is a good thing for us since we  
wanted to get a person who are familiar with JavaScript and ECMAscript. It was unlucky that 
we didn’t  

Figure 8. Languages that implement ECMAScript 

34 of 67 



 
2016-06-23            Version 2 

get more people who are familiar with TypeScript and ActionScript since these two also 
implements the ECMA standard.  

Q6: Are you familiar with any of the new ECMAScript 2015 features? 
The most common feature was Lambda functions and 90% of the subjects knew about it. 
Followed closely with 84,8% was Let. The third feature was the keyword Const which had 
88,86%. The fourth feature was Classes with 84,8%. The fifth feature was promises with 
82%. The rest of the features were Modules at 72,75%, Template strings at 71,7%, Default 
parameters at 70.6%, Destructuring at 60,6%, Generators at 55,86%, Rest parameters at 
51%, Spread operator at 40,3%, Symbols at 34,48%, Tail Calls at 25,1% and finally other 
answers at 4,48%. Other answers includes map, set, weakmap, weakset and Unicode 
related features. 

 
Figure 9. Known ECMAScript 2015 featuers 

 

6.1 Motivation for Q6 
The reasoning behind this question are as followed; Does the subject know any of the new 
features from past experience prior to taking this survey. We want with this thesis to know 
how well spread ECMAScript 2015 features are. ECMAScript 2015 is still kind of new and it 
might not have gained any foothold yet.  

6.2 Analysis of Are you familiar with any of the new ECMAScript 2015 features? 
It is very promising to see so many high percentages with the features ECMAScript 2015 
brings. One explanation for the high percentages for Let, Const, Classes, Promises, 
Modules, Template strings, Default parameters and Destructuring might be that there are 
many online articles that cover these features and therefore do people know about them.  
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But shouldn’t the percentage be 100% on every feature? ECMAScript 2015 has now been 
out since Juni 2015 and in the writing moment, 2016-06-15, it has been 10 months. Then we 
need to ask us; in other languages how long does it take for them to get the new features out 
to the developers?  
 
One explanation on why the subjects don't know every feature might be that many of the 
concepts that comes with ECMAScript 2015 are concepts that already exist in other 
languages, such as modules and lambdas, and therefore don’t need as much explanation. 
Another explanation might be that there have never been a need for the specific feature in 
the current code base and therefore the developer in question never bothered to learn the 
feature.  
 
Regarding the question “in other languages how long does it take for them to get the new 
features out to the developers? “ we can counter that question with another question; Do a 
developer know 100% of the language to get by or is it enough to know say 60%? In our 
opinion you don’t need to know all the features, and “JavaScript: the good parts”[2] written 
by Douglas Crockford agrees with us where he says that you should only use the good parts 
of JavaScript, not all JavaScript’s features.  

Q7: Are you familiar with asynchronous programming? 
Of 290 responders 97.6% are familiar with asynchronous programming and 2.4% are not. 
 

 
Figure 10. Pie graph showing survey takers familiarity of asynchronous programming. 
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7.1 Motivation for Q7 
Asynchronous programming is a big part in JavaScript and the survey takers should know 
what it is, if they know JavaScript and we formulated this question because of it. The answer 
on this question might help us figuring out if the subject is a beginner or an intermediate 
JavaScript-programmer.  
 

Q8: What is the output of the following code? 
96,2% answered correct on this question and only 11 subject, 3,8%, answered wrong on this 
question.  
 
 
 

 

 
Figure 11.  

8.1 Motivation for Q8 
This question was formulated to to verify if the subject knows JavaScript and specifically 
asynchronous programming.  

8.2 Analysis of are you familiar with asynchronous programming and analysis of 
what is the output of the following code. 
These questions was formed to give us an idea of whether the subjects know asynchronous 
programming and how it is executed in JavaScript. Asynchronous programming is a big part 
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of JavaScript so we wanted to make sure that the subjects had some knowledge about it. 
That only 11 subjects answered wrongly on “What is the output of the following code?” gives 
us an affirmation that the majority of the subjects do know asynchronous programming and 
therefore can answer on the following questions correctly. Something that is interesting 
though is that 97,6% told us that they know asynchronous programming but only 96,2% 
answered correctly on the control question “What is the output of the following code?”.  
  

Q9: Which example do you prefer (arrow vs original) 
81.4% prefers lambda functions while 18.6% did not. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. An pie chart showing what the survey takers preferred.  
 
 
9.1 Motivation for Q9 
This question was asked to see if they prefer the new ECMAScript 2015 Lambda function or 
do the subject prefer the old way with writing the keyword function. When asked this 
question the subject might be triggered to start thinking about Lambda and how similar the 
different dialects (ECMAScript 5 vs ECMAScript 2015) are.  
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Q10: Now when you have seen some examples on lambda; What do 
you think of them? 

Figure 13. The subjects general feeling of lambda functions 

10.1 Motivation for Q10 
Scales lets the subject decide how much or how little they like something. In this case we 
wanted to see if the subject answered differently from the previous question which only had 
Yes/No as answers. The subject might have liked the examples in the previous examples 
but they still do not like lambdas as a concept. 

10.2 Analysis of Which example do you prefer (arrow vs original) and Now when you 
have seen some examples on lambda; What do you think of them? 
Question 9 and 10 was about lambda functions and we showed the subjects how to do them 
with a couple of examples with the Array.map function. The subjects showed that they very 
much liked lambda functions, only a couple gave it 1’s and 2’s.  
 
The lambda function examples were at total 7 lines of code and the other without lambdas 
were 13 lines of code. Which means that with lambda in this case we can accomplish the 
exact same thing in 6 less lines of code. We have to sacrifice some of the readability 
because you have to have a better understanding how the arrow function work and how it 
can implicit return. In this case the readability we lose compared to the major gain we 
acquire it is really worthful to use lambdas. Imagine if you had a huge library and you could 
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shorten it by 50% with only using arrow functions and its implicit return. This can lead to 
better readability and therefore decreasing the risk to write buggy code. 
 

Q11: Is the following code understandable to you? 
95.9% answers correctly with the answer “Yes, in app.js we have access to the module math 
and can use the var pi and the function sum”. 2,4% of the people answering had no idea 
what was happening follow by 1,7% that have some understanding of the code but did not  
answer correctly. 

Figure 14. Pie chart showing how many that understand the module - exemple 

11.1 Motivation for Q11 
When formulating this question our motive was to investigate whether the subject had any 
problems to understand the code presented to them. We formulated the answers to have 
two slightly similar answers but only one of them was correct. Which means they have to 
really think about the question and the code to give the correct answer. If the understand the 
code, it might prove that ECMAScript 21015 is readable and easily understandable.  

Q12: Is ECMAScript 2015 - modules something that you are willing to try 
out, after seeing this example? 
A majority, 80%, of the subjects who answered the survey are willing to try out the 
ECMAScript 2015 module-system after seeing the example. 4,5% are not willing and 10,3% 
might be willing to do it. 5,2% answered in the other category. 11 subjects says they are 
“Already using it”, 1 said “This example did not change my mind”, 1 said “No but i probably 
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will have to in a few months/years”, 1 said “I were more than willing from before” and 1 
answered “This is how modules work in any sane language”. 

Figure 15. The survey takers feelings towards trying out ES2015-modules. 

12.1 Motivation for Q12 
As stated in the introduction we want to investigate the most common features and modules 
is one of them. This question was specifically formulated to see if the subjects would prefer 
ES2015-modules or if they would answer something different as an “other” answer.  

12.2 Analysis for Is the following code understandable to you and is ECMAScript 
2015 - modules something that you are willing to try out, after seeing this example? 
The example we gave them in question 11 was very simple with two “files”, lib/math.js and 
app.js. The lib/math.js file being a module that app.js file could import and use. The code will 
just alert what PI times two is to the web browser (6.283185307179586). 
 
Since the example was such a basic one you could probably guess the correct answer 
without even having any knowledge at all with just looking at the keyword import and export. 
Since 72,75% of our survey takers had already knowledge about modules, this question was 
a piece of cake and 95.9% answered correctly.  
 
Why are only 80% of the subjects willing to try out modules? Did we ask the wrong 
question? Most of the other popular languages, like Python, C# and Java, has some kind of 
way to use modules built in so why aren’t all of the subjects pressing yes on this simple 
question. The authors think that we asked this question wrong. We specifically asked if the 
subjects are willing to try modules after giving them a very very basic example on how 
modules work. Maybe our example was not enough to for the subjects to see the immense 
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potential modules give to ECMAscript. When creating the question we wanted a simple 
example that wouldn’t frighten the subject. If we known the subjects a bit better we should 
have taken a more complex example that really explained the benefits of modules. 

Q13: When working with asynchronous programming languages there 
are some tasks that has to be done synchronous. Do you agree with this 
statement? 
On this question 80,3% answered Yes. 7,6% answered No I can’t see the use case for 
synchronous programming when working with async-programs. 6,9% answered just No and 
5,2% answered other. Other includes 7 “Sometimes”,  2 “I have no clue”,  3 “irrelevant 
answers”, 2 “maybe” and 1 “simulating synchronous flow”. 

 
 
 

 

 

 

 

 

 

 

 
Figure 16. Pie chart describing whether the survey takers agree with the author 

13.1 Motivation Q13 
When formulating this question the mindset was to get an general feeling about whether the 
subject even know problems with asynchronous execution versus simulated synchronous 
execution. Have the subject any problems or are everyone singing good phrases about 
asynchronous execution? 

13.2 Analysis of when working with asynchronous programming languages there are 
some tasks that has to be done synchronous. Do you agree with this statement? 
If we look at the Node.js api about File System[34] we can see that many of the functions 
provided do have a synchronous alternative to the asynchronous version.  
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A synchronous function will block the execution, while an asynchronous function will be 
executed and being processed in the background, while your program can do other things, 
and once the processing is ready, you can do something with the result of the asynchronous 
function. This can lead to confusion for beginners, and even intermediate, because they can 
think that the code will run step by step. But as you can see in question 8 the execution of 
the console.log(“Foo”) is happening before the execution of console.log(“Fizz”) even though 
it is further down in the code.  
 
With the result we gathered we can argue that the need for simulated synchronous 
programming is something that is missing and there is a need for it. ECMAScript 2015 might 
solve this problem with the use of Promises where you can simulate a synchronous flow but 
it is still asynchronous.  

Q14: Do you see where this kind of code could be useful in production? 
(Please motivate why/why not) 
Out of 290 persons answering the survey we got 80 people, 27,6%, replying bad answers 
like only “yes”, “no” or just a blank space. 6,5% or 19 subjects who answered did not 
understand the code.  8 people, 2,76%, who answered on survey sad they already have 
started using the next version of ECMAScript they. They all replied they the line like “Of 
course! Because of the higher level abstraction and the error handling. But async/await is 
even better”.  

14.1 Motivation for Q14 
As JavaScript is an event driven programming language many of the functions are executed 
asynchronously which can provide problems when working with for an example a data-store 
or input / output - operations. You may solve these problems with simulating a 
synchronously execution instead by using ECMAScript 2015s Promises. The example 
provided to the subject might be small, but in our opinion it should be enough and easy to 
follow to get a feeling about Promises. Simply put; a free text for the subject to express their 
most deepest and darkest thoughts on Promises. Are the community members already using 
Promises in production or can they at least see a use case for them? 

14.2 Analyses of do you see where this kind of code could be useful in production? 
(Please motivate why/why not) 
Many of the respondents has answered that promises are very good and that they already 
use them in production. This is encouraging since our own experience are telling us that 
promises are indeed very good. They can help us solve the problems with callback hell, help 
us structure the code into a more organized way. This is something that the subjects have 
answered as well, as someone simply puts it; “Promise chaining is epic and should be used”.  
 
Some of the respondents answered that they like promises but they prefer to use async / 
await which is a ECMAScript 2017 feature, that has not been released yet in the current 
standard. But with the use of a transpiler (babel.js or Traceur) you can use it. That is really 
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interesting too see, even though ECMAScript 2015 just got released, that people have 
already started to look forward to the future versions of ECMAScript. 
 
Even though the subjects think that promises are interesting, some of the respondents 
complained that the example we gave them were useless. The example was supposed to be 
useless, to make the subject think for himself and actually answer with their own thoughts. 
Not be handed a fully functional i/o handling program, but instead figure out where to use 
promises in a real application. One respondent gave us a really good answer and he says 
“Async programming methods (such as promises) prevent blocking the call stack during 
time-intensive operations, e.g. while waiting on an XHR response. It is a vital technique for 
allowing modern web applications to provide for functional UX.” and this response was 
exactly the thing we were looking for. Some subject said explicitly that Promises “Provides 
more maintainable code” some other said that “it provides better readability”. 
 
To summarize promises we can draw conclusions that promises are indeed awesome to use 
and should be implemented.  

Q15: Do you know the difference between prototype based vs standard 
classes? 
The majority with 72,8% do see the difference though 6 of the other answers fall inside the 
Yes column since they answer like they know what they are talking about. 22,1% don’t see 
the difference and 5,2% answered other. In the other column we have categorised the 
answers into 4 different categories. As mentioned before 6 subject we want to categorize as 
Yes. We want to categorize 5 as Almost know the diffrence but they only pointed out one 
difference when there are at least 5. The last category we want to call strange answers and 
bad answers, when the subject don’t answer in a understandable way or are just completely 
wrong. 
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Figure 17. Pie chart showing whether the survey takers know the difference between 
prototype and class. 

15.1 Motivation for Q15 and Q16 
When doing the pre study for this thesis we noticed in the specification that there were some 
differences between Prototype based classes versus the ECMAScript 2015 keyword Class. 
We got the feeling when reading about Classes that many people only believes that the 
keyword Class is only syntax sugar but that is not the case. And therefor we want to see 
what the community had to say about it. 

15.2 Analysis of do you know the difference between prototype based vs standard 
classes? 
It is bothersome to see that only 72.8% answered Yes to this question when 84,8% already 
said that they know about classes. Do those people only know that ECMAScript 2015 comes 
with classes and do not know the meaning behind this? Do they only think it is syntax sugar 
or do they really know the behavior change? Can this have something to do with the authors 
of the online articles about ECMAScript 2015 might lack knowledge. We can argue with this 
data that somewhere there is a knowledge cap. But then you can also argue that do you 
need to know everything about classes to start using it? As we argued before; “Do you really 
need to know 100% of the language to use it?”. 

Q16: Would you rather write object oriented code with the keyword 
Prototype or would you prefer to use the keyword Class? 
The majority at 56,9% thinks that we should write object oriented code with the keyword 
class, 22,4% does not think it matters what keyword we use, 11% thinks we should use the 
old way and use the keyword Prototype and at last 9.7% of the subjects has answered that 
they would use none of the keywords.  
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Figure 18. Pie chart displaying what the survey taker prefer 

Q17: Do you think object oriented code belongs in JavaScript? 
With 77,2% Yes got the majority against 22,8% of the subjects who answered No.  

Figure 19. Pie chart showing whether the subjects thinks classes belongs in JavaScript. 

17.1 Motivation for Q17 and Q18 
Following up on Q18, this too is about what the community thinks about Classes. Class is a 
typical keyword used within object oriented languages and with this question we can get an 
indication from the subject if they think about object oriented design within JavaScript. The 
free text afterwards is to provide the possibility to get a reasoning behind the why they have 
answered how they did on question 17. 

17.2 Analysis of Would you rather write object oriented code with the keyword 
Prototype or would you prefer to use the keyword Class and do you think object 
oriented code belongs in JavaScript? 
We see on question 16 that almost 10% of the subjects would neither prefer to use Class nor 
Prototypes. Is this an indication that they do not like object oriented code? In question 17, 
22,8% answered that they do not think object oriented code belong in JavaScript. Do the 
subjects use another programming paradigm such as functional programming? JavaScript is 
indeed a multi-paradigm language which means that you can use both of them, and with 
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ECMAScript 2015 object oriented design could become easier with the keyword Class. The 
majority thinks that object oriented do belong in JavaScript can this have something to do 
with the background of the subjects e.i they have experience with C++, Java and C#? 

 
Figure 20. Bar chart showing the knowledge by programming language 

Q18: Motivate answer from previous question 
About 20% thinks that Classic Object oriented coding is useful but they use another 
programming paradigm instead when working with JavaScript. 70% of the survey thinks it's 
something that belong inside JavaScript. The rest of the answers are answers like bad “no”, 
“yes” or doesn’t understand the question.  

18.1 Analysis of Do you think object oriented code belongs in JavaScript and 
motivate answer from prev question 
The JavaScript community thinks that Object oriented code belong where it is and you can 
still use another programming paradigm like functional programming if you want to. A few 
answers indicates that even though the language supports multiple paradigms you should 
use the one that fits. Do not use the new Class syntax just because you can, use it because 
you need it or because it simplifies the the thing you are trying to achieve a lot of the survey 
takers answers. It is interesting to see that even though 77,2% thinks Object oriented design 
belongs in JavaScript they still answer that you should use the paradigm that fits the use 
case. Why is this? We think that the reasoning behind this is that many developers know that 
almost every project is different from the other, and also they have learned from school or 
past experiences that you should use the method that fits the current case.  
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Q19: ES2015 improves parameter handling with rest, and default 
parameters; could the use of rest, spread and default parameters 
improve, in your opinion, the readability of the code you maintain and 
write? 
79% of the subjects thinks that ECMAScript improves parameter handling, 11.4% have no 
idea what rest parameters, spread operator or default parameters are and 4.8% does not 
care about the improvement. 
 
 

 
Figure 21. Pie chart showing what the subject thinks about rest/default and the spread 

operator 

19.1 Motivation for Q19 
We asked this question because the three features above are considered very useful but not 
really necessary since you could accomplish the same thing in the previous version of 
ECMAScript, but using these features it is easier and more handy. Since the question is very 
specific about the readability and maintainability using the features we might get an answer 
for our research question about readability and maintainability.  

19.2 Analysis of motivate answer from previous question 
Default parameters are very well known from other languages, and it is not strange to us to 
see that the survey takers want this functionality in JavaScript too. Often you only want to 
look at the function head to see how to call the function and by using the spread operator 
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combined with default parameters you utilize the possibility to get a lot of information when 
only looking at the function head. This can improve the readability and maintainability.  

5 Analysis 
It is clear that the majority of the subjects are very positive about the changes that 
ECMAScript 2015 brings. The majority answers positive on questions that regards the 
usefulness, readability and understandability of ECMAScript 2015 and when reading through 
the answers from question 14 and 19 many subjects answers the code increase the 
readability compared to using callbacks and JavaScript 5 assigning of the parameters and 
variables.  
 
The survey takers are very knowledgeable about ECMAScript 2015 features. We had 14 
alternatives regarding the features of ECMAScript 2015 and 11 of the alternatives had over 
50% “yes” marks! But only 34% knew about Symbols, and 25% knew about Tail calls. We 
kept asking ourselves why is that; and we came to an conclusion that they are more complex 
features that are not covered as much as the other features we had in our survey. When we 
did our literature study we always found the more common features, but the more complex 
features was always in the last part of the article/book/guide or nowhere to be found. Are 
symbols and tail calls not good features of ECMAScript 2015? We think they are but 
according to our results they are not as known as the other features. We have no real way of 
determining if that is the case because we never asked that kind of question in our survey 
but in our literature study we found at least one source that says they are awesome to use. 
Our impression is that there need to be more guides regarding Symbols and Tail calls since 
they are very useful features even though it is hard to understand the complexity of them. 
 
Many of the subjects are already using ECMAScript 2015 even though the compability for it 
is not 100% yet[35]. With the help of a transpiler people can write ECMAScript 2015/2016 
code and it get transpiled into ECMAScript 5 code. This suggests that the community are 
very interested in using ECMAScript 2015 before it has been released to all the major 
platforms where JavaScript is used, such as Node.js and in web browsers. The browsers 
and Node.js has finally reached an acceptable compatibility with ECMAScript 2015 [35]. It 
has taken a very long time, about 10 months, but it is finally here! Now we can use 
ECMAScript without having to worry about bringing in a third party transpiler. This means 
that people who were afraid to use ECMAScript 2015 because of a transpiler can absolutely 
use it now in production since the need for one is gone. This can also suggest that it is more 
beginner friendly, because you do not have to learn how to install a third-party tool to write 
code.  
 
The examples we gave our survey takers in our survey were very basic, just to give them a 
hint on where they could implement the particular feature in their own software. This meant 
that a few users complained and misunderstood the examples. But with this approach it also 
gave us many great answers when the subjects thoroughly thought before they answered. 
The subjects presented examples and argued that Promises could be useful in XHR 
requests and I/O operations. What we found very interesting when reading the answers from 
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question 14 was that some of the survey takers wrote answers in the line of “promises are 
not good, i prefer to use wait / async instead” this is interesting since these are ECMAScript 
2017 features but still people use it in production today. Can this prove that the survey takers 
are progressive and forward looking?  
The majority of all the answers we acquired are very positive about the changes that 
ECMAScript 2015 brings. In all our question we received positive answers on the questions 
regards to the features; arrow-functions (lambdas), promises, ECMAScript 2015 modules, 
classes, rest parameters, default parameters and spread-operator. The feeling in the 
community we got from the high percentages are also backed by our empirical study where 
we always read very positive words about each feature ECMAScript 2015 offers. 
 
According to our findings a lot of ECMAScript 2015’s features are “syntax sugar”. That are 
specified to help developers write parts that could be hard to write easier. In our case there 
are several features that already exists in the previous version such as Classes (prototypes), 
default parameters (manually check if the value is set) and object destructuring. Many of the 
subjects believed that the only new thing about the features are syntax sugar, but that is not 
the case proven by the literature study. At first glance at the blogs and the books we read we 
also had this thought in mind, clearly there is lack of understanding what is happening 
behind the scenes. It was only when we read the specification for ECMAScript 2015 and the 
book Understanding ECMAScript 6 we found the underlying difference from ECMAScript 
version 5. Because of this we think, at least till the next version, that the blogs that spreads 
the news of ECMAScript has to be better at explaining what is happening behind the scenes. 
 
The readability aspect of ECMAScript 2015 is a mix between an improvement and a loss. 
Many features can give us better readability while other features can impact the readability 
for more powerful features e.g more things can happens in much less code.  
The examples we have in mind are Destructuring which is a really useful feature, but it can 
be hard to know what it does without any prior knowledge and the readability suffers from it. 
While Promises are a feature that clearly help us write better readable code according to our 
survey and the empirical study. When using promises you almost remove the need for 
callbacks. And when you don’t have any callbacks you could argue that you completely 
avoid callback hell because the code becomes more flat with promises. When code falls 
inside the category callback hell, the flow of the code can be hard to follow, which promises 
help reduce the chance of. 

5.1 Validity threats 
When looking back on the survey and then spending time studying the answers we found 
two major flaws in the design of our survey; question fourteen and fifteen.  
 
With the 14th question we wanted to know if the subject thought the promises pattern was 
useful, but some of the subjects interpreted the question differently and thought that we were 
asking if the code does something useful, it doesn’t, or if wrapping the function setTimeout in 
a promise is useful. 
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With the 15th question we wanted to know if the subjects knows the difference between 
Class and Prototype, E.g If you know the difference, you should know that the two behaves 
differently with “this”, “scope” and so on. 
 
We had two people with non serious answers. They answered“nope.avi” and  “what is 
es2015” on the free text questions, and naturally those answers are removed from our 
analysis. 
 
A threat to our thesis could be the lack of already peer-reviewed published material. When 
doing initial research, also know as literature review, we found not that much information 
about ECMAScript 2015. That lead to we needed to go outside “normal” search parameters 
and used blogs and books instead.  

6 Conclusion 
The community are very positive about the changes that ECMAScript 2015 comes with.  
With the response we have gotten we can truly say that ECMAScript is a success. The 
majority was always in favor of the new features and the additional syntax.  
 
Regards to our research question “Does ECMAScript 2015 help developers write better 
code?” would be yes because a lot of ECMAScript 2015 is syntax sugar. Syntax sugar help 
you write more complex things with easier syntax. Like how ECMAScript 2015 declared to 
implement the keyword Class, to help you write classic object oriented code. Instead of the 
hard to use Prototype, which are intimidating for beginners who come from another 
language. Another feature that will help with writing better code is the arrow-functions since 
that syntax “makes” the this-keyword behave like it should according to Java for instance. 
The previous statement is also true regards to Classes since the this-keyword also changes 
inside a ECMAscript 2015 class. With the module system that comes with ECMAScript 2015 
it becomes clearer how you could structure your code which can help a beginner with 
JavaScript, atleast if he/her has some previous knowledge in object oriented design or some 
classic module system like in Python. 
 
 
ECMAScript 2015 has many features that could improve the readability but it also contains 
many features that will impact the readability negative. With the reasoning we gave in 
analysis it depends on the situation and which feature you are using and also how much 
experience the developer have who reads it.  
 
All of the features we have written about in this thesis are the most common features. This 
we can back with what we have found in the empirical study and with what the survey takers 
have answered in question 6 when almost everyone already knew about the features we had 
as alternatives. 
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7 Future Work 
With this study in the back we would like to inspire more people to investigate how much the 
next version will be used. By next year, 2017, a new version will be out and this knowledge 
investigation can be reused. It is always interesting to see how much a community adapts 
and how much the authors of the language gets out to the people. 
 
We would like to improve our survey and ask more specific question about all the features in 
ECMAScript 2015. Especially change the question 14 and 15 because it can be 
misunderstood.  

8 Glossary 
Callback function A callback is any function that is called by another function which takes 
the first function as a parameter. A lot of the time, a callback is a function that is called when 
something happens. That something can be called an event.[31] 
 
Callback hell When you have lots of callback functions inside in your code you can end up 
in something called callback hell which can make the code hard to follow and decreases 
readability.[32] 
 
Subreddit reddit[33] entries are organized into areas of interest called “subreddits”. 
 
Syntax sugar “In computer science, syntactic sugar is syntax within a programming 
language that is designed to make things easier to read or to express. It makes the language 
"sweeter" for human use: things can be expressed more clearly, more concisely, or in an 
alternative style that some may prefer.”[36] 
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