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Abstract 

EFFECTIVE STRATEGIES TO INCORPORATE EMPLOYABILITY SKILLS IN 

CURRICULUM IN TECHNICAL SCIENCE CAREERS 

 

Sherri Ramaker 

Under the Supervision of Tom LoGuidice, Ph.D. for the degree of Masters of Science 

 

In Education: Adult Education 

 

 The workplace has changed drastically over the last thirty years. The United States has 

transitioned from a manufacturing-based society to a more service-oriented one. With this 

transition comes a need for workers to possess a 21
st
 century skill set.  While personnel used to 

be highly trained in one skill, they now need a broader, deeper level of understanding to prove 

more effective in the workplace.  

 Employers need their potential hires to possess soft skills, also known as employability 

skills, which are more fully defined in Definition of Terms.  How is the integration of these skills 

into technical curriculum best achieved? What are the challenges that must be overcome? 

Examples of curriculum examined include engineering and IT, which are generally considered 

technical in nature.  

  A detailed approach of curriculum integration is outlined and a case is made for the more 

broad use of these steps in both university settings and workplace training. 
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Chapter One: Introduction 

 

 Employability skills are important to program planning for adults because of the vital 

need for these skills in the workplace and the continued requests from employers for employees 

with these abilities.   

 A company that specializes in soft skill training for professionals, Profitable Growth 

Partners, conducted a survey of more than 250 technical leaders who cited the biggest reason for 

project failure was a lack of soft skills (Bancino, R., & Zevalkink, C., 2007). They have 

developed a series of workshops to train ‗technical professionals‘. The subject areas are: 

Communication, which includes presentation, negotiation and interpersonal skills; Leadership, 

which includes empowering others and change management; and Teamwork, which includes 

conflict management, decision making and diversity training.  

 These areas encompass what are generally considered ‗soft skills‘, but also known as 21
st
 

century skills.  It is critical for the adult educational system to make changes in its approach to 

education in the technical areas to include these proficiencies. In addition to writing, speaking 

and collaborating, these soft skills have been broadened to include abilities such as 

understanding and appreciating other cultures, accepting personal and social responsibility and 

understanding the nuances of communicating using technology such as listservs, chat rooms and 

videoconferencing (Lemke, Coughlin, Thadani, & Martin, 2003). 

 So how can educators integrate soft skills within collegiate curriculum to better prepare 

students for employment? It is generally accepted that soft skills are better learned if they are 

presented in context with the subject area. The groundwork was laid for this concept in 1991 

when The Secretary‘s Commission on Achieving Necessary Skills was released by the U.S. 

Department of Labor. It revealed two trends that posed a profound challenge to schools:  
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(1) Changes in the kinds and levels of performances that even workers traditionally 

described as ‗less skilled‘ are expected to exhibit in the workplace; and; 

(2)  Emerging research findings on how people learn most effectively. 

  The two trends together imply that schools need to change what they teach, how they 

 teach it and to whom they teach it.  U.S. Department of Labor, Employment and Training 

 Administration (1990). It further states that: 

Skills are usually taught in isolation and students get little practice in applying 

and combining skills, and a lack of transfer of skills learned in classes. This study 

revealed appropriate contexts for learning design which could be used to describe 

template for what an integrated curriculum should encompass: 

 Require the integration of knowledge, procedures and their application; 

 Engage the sense-making efforts of the student; 

 Require active construction and invention; 

 Engage multiple skills of different types and require students to integrate these in 

a performance; and 

 Include the social interactions and resources and tools typical of  

non-school situations. 

 

Statement of the Problem 

 What strategies have been implemented that have been successful in teaching essential 

soft skills? What are the best steps for integration? How have these skills been implemented in 

collegiate curriculum in the United States or abroad and how they are received by students and 
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prospective employers? Are there similarities in programs that have been implemented? Are 

there common pitfalls to be avoided? 

 

Definition of Terms 

Career.  A field for or pursuit of consecutive progressive achievement especially in public, 

professional, or business life; a profession for which one trains and which is undertaken as a 

permanent calling. 

Curriculum.  A set of courses constituting an area of specialization. 

Soft Skills.  Communication, which includes presentation, negotiation and interpersonal skills; 

leadership, which includes empowering others and change management; and teamwork, which 

includes conflict management, decision making and diversity training. All these areas encompass 

what is generally considered ‗soft skills‘. (Bancino, R. et al., 2007). This term is used 

interchangeably throughout this paper with the term ‗employability skills‘. 

Employability.  Capable of being employed. 

Technical.  Having special and usually practical knowledge especially of a mechanical or 

scientific subject. 

 

Delimitations of Research   

 The research was conducted in and through the Karrmann Library at the University of 

Wisconsin-Platteville.  Primary searches were conducted via the Internet through EBSCO host 

with ERIC and Academic Search Elite as the primary sources.  Key search topics included 

―employability‖, ―soft skills‖, ―integrated curriculum‖, curriculum development and 

―communication apprehension‖. 
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Method of Approach   
 

 A brief review of the history of curriculum integration for soft skills (1990s-present) was 

conducted.  A review of literature relating to research, studies, and anecdotal evidence of 

integrated curriculum was conducted. The paper addresses why soft skills integration is 

important, as well as the best steps determined to integrate curriculum and the challenges found.  

The findings are summarized and synthesized, and recommendations made.  
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Chapter Two: Review of Related Literature 

The Need for Employability Skills 

 How is the United States to stay competitive in a global, service-oriented world when 

their education places them behind their peers abroad? (Ravitch & Cortese, 2009). What can be 

learned from the curriculum in those nations? One thing in particular stands out: In order for 

students in the United States to draw nearer to their peers in other developed nations, they need 

an education that is deep in a broad range of subjects (Ravitch et al., 2009).  

 This idea of a broad education is also known at the ―T-shaped skill set‖ (Harris, 2009). A 

T-shape illustrates that students possess a deep education in one or more subjects, while 

simultaneously broad in many subject areas.  This combination of skills—possessing business 

acumen while understanding diversity issues or customizing computer software while 

simultaneously empathizing with the client who is having problems with it—is not just desired, 

but necessary. 

 Qualities such as sensitivity to diversity, the ability to communicate clearly over the 

phone or orally present ideas in a confident manner are all considered ‗soft skills‘ or 

‗employability skills‘.  These skills do not come naturally to everyone; they must be taught and 

practiced. However, these qualities are many times overlooked in a traditional school setting. All 

adults need employability skills to some degree, but when a student is looking to enter a 

technical field, the challenges can be overwhelming and the anxiety associated with a perceived 

lack of soft skills can directly affect a person‘s ability to succeed in school and in their career.  

 Employability skills were considered one of the top training priorities for businesses 

(Hall, 2003). Of the businesses that responded to a survey, 28% indicated that training on soft 

skills was the highest priority, ahead of nine additional categories including technical training, 

sales training and safety/compliance training. Employers stated these skills were desired in their 
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employees because businesses experience higher employee retention and greater customer 

satisfaction when their workers have the soft skills to complement their technical training (Hall, 

2003). 

 Both employees and employers are now faced with an interdependent world (Ganzel, 

2001). For example in the Information Technology field, years ago those professionals were 

most likely working exclusively with hardware and mainframes in a secluded cubicle. Now, 

more often they find themselves on the phone lines, interacting with customers, determining their 

problems and then resolving them. The same could be said for other technical career pathways 

such as engineering. Valued employees will have the delicate mix of technical training and 

communication skills to please their clients, their employers, and ultimately themselves.  

 So do employees and employers agree on how beneficial these skills are and who truly 

possesses them? A study published by the Rowntree Foundation sought to answer that question 

and determined that there is a ―significant divergence between the views of young people and 

employers related to the extent to which young people actually possess the necessary 

‗employability‘ skills‖ (Johnson & Burden, 2003). They found that while everyone agreed that 

employers need a pool of employees with a softer skill set, businesses thought that schools and 

colleges did not provide adequate preparation for these skills. Young people also recognized the 

importance of soft skills and thought they already possessed them, but employers disagreed. 

Employers felt that students‘ education was focused too strongly on academic skills and lacked 

the softer skill set. They also found that during the recruitment process, employers tended to 

view those with a softer skill set more favorably and most young people seemed to have received 

that message. They view formal qualifications as necessary but not sufficient for obtaining the 

types of jobs they desire (Johnson, et al, 2003).  
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Keys to Curriculum Integration 

 So what is the best way to teach these employability skills?  Research evidence indicates 

that ―students learn better when courses are taught in a real-world context by using multiple 

instructional approaches‖ (Chernus & Fowler, 2010). More than 1,900 adult learners enrolled in 

vocational programs were studied by researchers in England using both quantitative and 

qualitative methods. Those who were in integrated programs had higher retention rates, increased 

achievement in literacy, English as a second language and vocational training than learners not 

enrolled in the integrated courses (Casey, 2006). 

 When implementing an integrated curriculum resource material should be made available 

from a variety of content areas. It is also imperative students receive clear and specific 

guidelines. This helps with the ambiguity sometimes related with soft skills training (Nicosia, 

1997). Instructors should give students precise requirements that they will be graded on and 

teach them the finer points of adapting material to their audience. Helping students with the 

organization of their material and the final delivery will lessen some of their anxiety about their 

final product.  Being thorough and precise creates a more supportive environment in the 

classroom and fosters cooperation and learning.  

 It has been shown that providing specific guidelines will increase the chances of buy-in 

from the affected parties. The creation of a supportive climate will help create this cooperation, 

but can appear complicated. Leaders do not necessarily have to set out to achieve buy-in from 

teachers and students, but if the right actions are carried out during the integration process, 

feedback from students is positive, and teachers begin to get the results they expect, buy-in will 

follow.  These initial actions include administrative support from the school, such as providing a 

coordinator specifically for classrooms that integrate curriculum. It also includes bringing the 
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‗real world‘ to the students to make the curriculum real. Field trips must be taken and 

professionals brought in to help guide the discussion. Extra time must be devoted to collaborate 

and organize, but also supplementary practical support will be required in the form of things such 

as of additional computers, resources and student transportation. The variations of results of 

programs are primarily a result of faculty‘s level of expertise and planning and program leaders 

specifically setting clear expectations and holding faculty accountable for meeting those 

expectations (Visher, Schneider, Wathington & Collado, 2010).  

 For further favorable results, soft skills training should be presented in a linear or tangible 

way prior to introducing ‗real world‘ or authentic work scenarios. This helps students who are 

used to learning and succeeding in technical subjects that are traditionally taught in this linear 

manner and will increase the chances that with the practice in applying and combining skills, 

they will more easily transfer to ‗real world‘ applications. Also, students‘ activities will make 

sense in terms of immediate effects and their actions will be grounded in logic – strength of 

students typically found in these technical skill areas. U.S. Department of Labor, Employment 

and Training Administration (1990). 

 

Best Practices in Integration 

 Around the world, a number of educational institutions with technical curriculums have 

acknowledged this need for soft skills and have chosen to integrate their curriculum with a focus 

on their students gaining these employability skills. Of the studies reviewed, all had diverse 

student populations and various implementation strategies, yet some commonalities were found. 

 In some instances, pressure from an entity outside of academia forced a change. When a 

licensing agent, in this case the Institute of Civil Engineers, found poor performance on exams, 
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the Queens University of Belfast in Northern Ireland took it as a call to action (Jennings & 

Ferguson, 1995).  

 This approach was utilized in a civil engineering curriculum and incorporated the 

development of communication skills into learning assignments. A ―learning from disasters‖ 

exercise and two mock public inquiries illustrate the use and benefits of the technique. Disasters 

included those such as bridge collapses, roof collapses, dam breaches or a fire on an oil platform. 

 The exercise focused on increasing the students‘ awareness of important disasters, the 

responsibilities of engineers in those disasters, and how the work practices of engineers have 

been influenced by lessons learned from major disasters. This is important because this topic is 

directly applicable to engineering students who see the benefits of studying this type of history.  

 The exercise also focused on developing students‘ group and leadership skills. They were 

all given specific jobs within their groups, for example: manager, a spokesperson who presents 

an aspect of the disaster to the class, or media liaison. From the communication skills standpoint, 

the curriculum was aimed at giving students practice in using the library, practice in making oral 

presentations and judging the presentations of others, and an appreciation of the importance of 

communication skills for professional engineers.  The curriculum also included mock inquiries 

into these disasters.  This gave students practice in preparing written evidence, practice in 

presenting oral evidence, an understanding of the importance of communication skills in public 

inquiries, and an appreciation of the role media plays in these situations.  

 First-year engineering students at Texas A&M University-Kingsville are also 

experiencing a curriculum that seeks to integrate soft skills. In this case, a coalition of partner 

institutions sought to introduce curriculum reform to ensure student development and life-long 

learning in their engineering students (Corleto, Kimball, Tipton, MacLauchlan, 1997). 
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 The group focused on these four areas: Minimizing discipline boundaries, technology-

enabled learning, improving communications with students and their peers, and faculty; 

assessment and continual improvement. The traditional courses were modified so they 

emphasized basic skills and thematic concepts as opposed to adhering to strict discipline 

boundaries. Science, engineering, math and English curriculum were carefully examined and 

reorganized to be delivered in a predefined sequence emphasizing basic skills, thematic concepts, 

problem solving strategies, and design (Corleto et al., 1997). 

 Faculty met weekly to revise the integrated syllabus, which is generated in three-week 

blocks. These meetings are imperative for instructors as they not only learn how their students 

are doing but learn how the course lends itself to integration and encourages teacher 

collaboration. One significant example of this integration was the integration of English within 

the other subjects. A standard format for technical reports was adopted and an assignment 

included writing a technical research paper related to a topic in the student‘s major. Also 

traditional English texts were traded for more specific titles, such as Flying Buttresses, Entropy 

and O-Rings: The World of an Engineer by James A. Adams, The Culture of Science by J. 

Hatton and Paul B. Plouffe eds., and Researching and Writing in the Sciences and Technology 

by Christine A. Hult. Finally, students were required to keep a personal journal to use as a tool to 

reflect on their studies, but faculty also used it as an assessment tool (Corleto et al., 1997). 

 This group took integration one step further and truly focused on an active learning 

environment by promoting high-quality interactions among the students and the faculty. Many 

details were tended to, including how the classrooms were arranged (six four-foot diameter 

tables with rolling chairs clustered in the center of the room surrounded by computers), 

organizing  learning workshops, and hosting social events organized by students for faculty. All 
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of these particulars helped to achieve the goal of additional communication opportunities for 

students and greater teacher collaboration.  

 For a university in Germany, what began as an eight-day lab in the winterim session has 

become so successful, there are plans to integrate it into the school‘s Industrial Engineering 

curriculum (Behrens, Atorf, Schwann, Neumann, Schnitzler, Ballé, Herold, Telle, Noll, 

Hameyer, & Aach, 2010).  It began as a freshman introductory course for Electrical Engineering 

and Information Technology major of RWTH Aachen University, Germany. More than 300 

students participated and were supervised by 60 tutors.  When examining the results of this 

study, administrators have taken steps to extend this concept to other courses in the curriculum 

that include other interdisciplinary student groups.  

 At the core of this program is robot creation using MATLAB programming. Students are 

provided with LEGO Mindstorms kits that include the parts they need – five sensors, three servo 

motors and a programmable NXT brick. They are asked to solve six basic exercises, conduct a 

major individual task and make a final presentation. Through the basic exercises, the students 

work in teams, acquiring soft skills such as collaboration, teamwork and leadership. These 

exercises require students to solve problems in a limited amount of time with only the resources 

available and then present their solutions to the entire group. Projects included creative solutions 

such as a robot that drives through a maze and maps the route online, a 2D scanner that scans 

poster images, and a Morse encoder and decoder with the robot writing symbols on moving 

paper tape using a black marker (Behrens et al., 2010). 

 One indicator of how favorably the students view this course is the need for continued 

time with their projects. A voluntary workshop was created because students wished to finish 

their projects in their spare time. This speaks to the high level of motivation this curriculum 
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encourages as well as furthering the soft skill acquisition through additional peer to peer and peer 

to faculty interaction through continued meetings. 

 Also, considering how this program was introduced – as an eight-day laboratory – those 

looking to integrate their own technical curriculums may see this as an economical and time-

conscious way to initiate a program and eventually create buy-in from invested parties. It truly 

exceeded initiators expectations in the wide variety of robot systems created and the evaluation 

results that showed an improvement in student motivation and the acquisition of soft skills 

(Behrens et al., 2010). 

 In an effort to distinguish itself from other accounting institutions, an integrated 

curriculum at Truman State University focused on developing oral communication skills in their 

students (Kerby et al., 2009).   

 Faculty found that students improved their oral presentation skills best when they were 

aware of the expectations and experienced consistent instructor feedback. Students were required 

to make an oral presentation based on a required written project from an earlier information 

systems class. Class members were required to complete assessments for other student 

presentations and rate one strength and one weakness. Additionally, students were videotaped 

and performed a self-assessment of their own presentation. This assured that students were 

familiar with the expectations for a successful presentation and observed what constituted a 

successful performance, or not, by their peers. Ninety-two percent of the students reported 

afterward that this process of making a presentation, reviewing a video and performing a self-

assessment would assist them in making more effective presentations in the future (Kerby et al., 

2009).   
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 An additional use of the video recordings of student presentations was found. The 

recordings were used in faculty training sessions to enhance the consistency of utilizing the 

rubric, therefore increasing the uniformity of student feedback (Kerby et al., 2009).   

 In a detailed assessment of the students over time, faculty found that students made 

significant improvement in oral presentations skills from their sophomore to senior years.  With 

a 2.0 score considered proficient, sophomores had an overall score of 1.8 and those same 

students as seniors had an average score of 2.4 (Kerby et al., 2009).  This indicates these 

accounting students met or exceeded the oral presentation competencies set forth by faculty and 

achieved considerable growth in their employability skills. 

  

Challenges in Integration 

  When these studies are compared, common themes develop that, if addressed proactively, 

may prevent struggle or failure in the development of future soft skill integration programs. 

  Educators must recognize the anxiety that is associated with the practice of soft skills. It 

has been found that while students‘ need for improving their communication skills is great, their 

anxiety level is equally great. There are a number of factors that have been found to increase 

anxiety levels. These include communicating in a language that is not your own (English as a 

Second Language learners), or facing a culturally diverse audience whose members may hold 

different beliefs or values than the speaker (Nicosia, 1997). Educators who account for this 

anxiety address it early with students and allow them to verbalize their concerns. When students 

realize they are not alone in their fears, apprehension can be alleviated which helps to build a 

supportive community in the classroom. 
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 For undergraduate engineering and technology students in India, a course called 

Communication Skills Laboratory was implemented to assist in reducing students‘ 

communication apprehension (P‘Rayan & Shetty, 2008). Administrators distributed a 

questionnaire for 120 students to determine their thoughts and feelings about communicating 

with others. The instrument divided communication apprehension into four areas: group 

discussion, meetings, interpersonal communication, and public speaking. These results were then 

paired with their actual public speaking performance. It was found that both the students‘ 

personal report of communication apprehension in public speaking and their performance in the 

diagnostic speaking test matched. They also found that while a student may have high 

communication apprehension in one area, for example interpersonal communication, that same 

student may not have high communication apprehension in any other area. This point stresses the 

importance of identifying the individuals‘ particular needs and focusing training on that area. 

They also found that students were highly motivated in overcoming their fears and developing 

their communication skills (P‘Rayan et al., 2008).   

 While this Communication Skills Laboratory in India is not an integrated curriculum, it is 

offered only to engineering and technology students and the goal is the same: To play a part in a 

paradigm shift for the teachers of English. They are no longer teachers of solely grammar, but 

are expected to play the role of communication and soft skills trainers (P‘Rayan, 2008). 

 The coalition at the Texas A&M University-Kingsville found that the student drop-out 

rate for its first year integrated engineering curriculum was higher than anticipated. There are so 

many variables that enter into why students drop-out of a major that with such a small sample 

size, it was impossible to draw any direct conclusions to the integrated curriculum program in 

particular. The requirements to participate in the program are high and some students were not 
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allowed to continue in subsequent semesters because of low grade point averages. Steps are 

being taken to determine the deficiencies associated with the curriculum so that the drop-out rate 

is minimized in the future (Corleto, et al., 1997). 

 The implementation of an integrated curriculum is very demanding on teachers‘ time 

(Visher et al., 2010).  Teachers themselves are stepping outside their comfort zone to present 

material in which they are not considered experts. It also requires a certain degree of sensitivity 

to students when you are asking them to perform in subject areas where they have a high degree 

of apprehension. Teachers are also required to give up a certain amount of control over their 

course projects, share assignment prompts and report continuously to other faculty and staff on 

student performance (Kerby & Romine, 2009). This inspires trust and motivates the faculty to 

collaborate which is an advantage.  

It is argued that assessment could differ from institution to institution; making it difficult 

to determine what is considered proficient soft skills among diverse student populations. For 

programs such as these discussed in this paper, assessment must be ongoing. It can take the form 

of student/faculty surveys, focus group interviews, and student journals.  
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Chapter Three: Summary, Conclusions and Recommendations 

All teachers have seen first-hand the limits that students place upon themselves, whether 

real or imagined. The lack of soft skills, such as an inability to write for an intended audience, 

present an idea articulately, or function in a team environment has hindered many bright, capable 

people. The need for these soft skills is greater today than ever before due to changes in the 21
st
 

century workplace where a broader skill set is required and employees need personal skills that 

cross all disciplines. Employers will demand that their staff communicate clearly, effectively and 

confidently both orally and through the written word. For workers in the technical areas, these 

skills have not always been addressed throughout the curriculum, but they are now required if 

workers are to perform efficiently and find creative solutions to problems.  

Through the review of this literature, it is clear that the best way to address the continued 

need for students to acquire employability skills in preparation for a successful career is through 

curriculum integration. This means broadening the context of the subject being taught by 

presenting it in a real-world context using a variety of teaching methods to engage students. To 

reduce the ambiguity sometimes related to the soft skill set, students should receive specific 

guidelines for tasks and clear details on the assessment process.  

The existing literature on curriculum integration leads to the conclusion that 

employability skills are best achieved when taught within a supportive environment. It must also 

be recognized that students will have anxieties about their soft skill abilities and will need to be 

encouraged to verbalize and address those real concerns.  An integrated curriculum does require 

more teacher collaboration and confidence in their ability to teach such a skill set. Continued 

professional development and training are important for teachers so that they maintain their 

enthusiasm and continue to implement the latest ideas in their fields.  
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 Based on these conclusions, it is recommended that teachers and trainers of adults should 

pay close attention to their students‘ future employability needs and address them within the 

context they are teaching. It is also recommended that teachers present these soft skills in a linear 

way so that students will take the attainment of these skills as seriously as they take their 

technical training. It has also been found that when studies from different technical areas are 

compared, the same best practices will translate. For instance, when finding a technique works 

well when integrating an engineering curriculum, the same success can be found when 

transferring it to an accounting or IT-based curriculum.  

 Teachers want their students to succeed, both in the classroom and in their chosen career 

field. For this to occur, it is imperative students take a strong soft skill set with them when they 

leave academia. They must possess the ability to share ideas with colleagues, the capacity to 

present solutions clearly, and the confidence to represent a company, no matter what role they 

may play in it. A strong soft skill set empowers graduates, and if each student takes these skills 

into their career, they will be well prepared for the opportunities that will open up for them in the 

future. 
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