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Introdus ctinn /=
Research is the process of invéstigatiﬁg a speﬁﬁc question or lupif: by systematically gathering,
analyzing, and interpreting mfunnatinn It1s an essential skill for students, as it helps you to solve
problems and answer questians effectively, At the core of any research project is the research
question, which : serves as a clear, focused, and specific guide for the entire investigation. Awell-
defined research question helpsnarrow down the scope of the research and provides direction.

o Cualitative

oo Hesearch @

Examples

What is ﬂm-r .

In today's digital age, the use of digital tools has revolutionized how research is conducted and
presented. These tools allow you to gather and process data more efficiently, while also enabling
you to communicate your findings in creative and engaging ways. Understanding the importance
of these tools is critical for becoming an effective researcher in the modern world, Conducting
research effectively and communicating results are essential skills. A well-crafted artefact not
only addresses a research question but also effectively communicates the results and conclusions
through digital tools. This guide will explore how to perform advanced searches for locating
research information, and how touse digital tools to present results and conclusions.

7.1 Performing Advanced Searches to Locate Information

Information is available from a variety of sources, including books, academic jwrnals\ articles,
websites, and multimedia platforms. Students need to learn how to \!dentify ﬂl‘ld use credible
sources of information for their research. Basic search techniques ofteninvolve entering simple
keywords into search engines, but: advapced searf:hes rEquire more sophisticated methods. For
instance, Boolean operators {AHD GR, HB‘F ) can be used to refine search results. Students can
also use quotation marks to search for exact phrases, apply filters to narrow down by date or type
of source, and utﬁtze academic databases such as Google Scholar and PubMed to access

specialized and peer-reviewed materials.

Fig 7.2 shows how to choose the Advanced Search option on Google home page, after typing your
search string click on Tools Option and Advanced Search Menu will open.
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Fig 7.3 shows the options when you
. Goagle Advanced Search -

select the option of advanced o * ; .
search on Google. (The interface | ., @ = googlecom/adv. @ % !
may vary depending on the type and
version of your web browser) In the | Advanced Search
“Search for” option you can select
various options like everything if
you are searching for common | Findpageswith . e
information. You can chooseArticles | ., sese wos w’h;"f" o\ ;:'.;\-{::;f'_'- 113EES “
if you are searching for articles rl\\ R
related toyour search string. N "w’ m-f_ L it = |
All these words: A D l"’“‘" 3 S Aesmd e L
This field is used & mjnduue it | is——_
words that must-all appear in the | mmeens sagig vom. "
search results. For example, if you
want to search for the string Digital | hen namow your
Literacy Google will return the | m™s#aby
results that include both words | "™ . e ’
Digital and Literacy. mosn o e A L ) .
This exact word or phrase: st wda, | iy B

s This field is used to include multiple | s o domsn: e ]
words or phrases that must all [ _ P Sp— z

i appear in the search results. For . e At
example, if you want to search the | “™* et M S
string “Digital Literacy” Google will -:--m- _\'_\ ¥
return the results that include SN [Fa e
complete phrase Digital Literacy |~ = )\ 0y | FwEa |

ather than separate vorcs o N

the phrase or search stn ng. (T i.|:i,. LA
double quates can bEuspd to exactlyﬁnd the search string)

Any of these mrds.

This field is used to include any of the words from the search string. For example, if you want to
search for the string Digital Literacy Google will return the results that include some results which
will include the word Digital while some results which contain the word Literacy.
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None of these words: o e AT
This allows you to exclude specific wnrds frﬂm }‘Dl.h" séarch resmts For example, “Digital -
Literacy” mllshuwresultsthutha\re Drgml‘* but not “Literacy”. (Tip: Hyphen - sign can be used
 before the word tuequudqitba words to be excuded)

Numbers range:

This 15 useful for finding results within a specific range (e.g., dates, prices). For example, “books
Rs500..Rs1500" will show books priced between Rs.500 to Rs. 1500.

Language:

You can filter search results based on language preferences. For examplé, choose “Urdu” to limit
results to Urdu language content.

Region:

You can limit results to specific countries or regions. Fo rexample, you can specify country name
“Pakistan” to only get results from Pakistan based websites. ey
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Site or domain: S Nz S

'r'

Site operator limitsthe search toa speciﬁcwebsitéur ﬂﬂmam. For ekamp{e “site: fbise.edu.pk”
will returi, the results from theFeﬂeraLEnardhf lmaf’medlate and Secondary Education website

only.

File type:
You can search for specific file types like PDFs, Word decuments, PowerPoint files, etc. for
example, “filetype; pdf digital literacy” will return only PDF files about digital litracy.

Usage rights:
This option will used to filter results based on usage rights, such as free content which does not
restrict ~opyright policy. For example, to search images if you write "labeled for reuse” it will

return the results/images which you can use for free. |

Intitle:

This option will return the web pages that contains the keywords/search string in the title of
document/page. For example, Intitle: HS5C Result 2025 will return all the wbpages that will
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contain HSSC Result 2025 in their title. o TR \ [ G
Practice Examples: . W0 WA L

Example 1: Searching fnr artidqr. un mathineleaming hut excluding “deep learning”.
Search: machmqtearnir}g plearning

Example 2: Searching for PDFs about Python program ming.

Search: filetype: pdf python programming

Evaluating the credibility of sources is crucial for ensuring that'research findings are reliable.
Credible sources include peer-reviewed articles, websites with trusted domains (such as .edu,

S

mm




e |

3

i | B 1
——t g Ty I | 4
—
e g o .
1 1

-g0v, or .org), and up-to-date. infarmation from well-known authers or institutions. Once the
relevant information is found, 'students can use citation management tools like Zotero or
Mendeley to qrganin irsources and keep track of important references. This will help ensure
that all sources are properly cited in the final research artefact.

7.1.1Creating the Artefact

To begin creating the artefact, the first step is data
collection by performing advanced searches to locate
credible sources. This involves using search engines,
academic databases, and digital libraries to find
relevant information related to the research question.
Various primary and secondary methods of data A RTE FA C TS
collection have been discussed in detail in previous
grades. You can use any reliable method of data
collection. The reliability and accuracy of the data is a
challenge. Therefore, while collecting data, yuu .
should be able to verify a valid source of data,— || | |

o ZCommumcationﬂf Cﬂllec‘tEdﬁ’ata '

Once the data has bpen tﬂtlected and analyzed, the
next stepli‘s to ‘communicate the findings through
digital tools. There are a wide variety of digital tools
available, each suited to different types of
presentations. For text-heavy reports, tools like
Microsoft Word, Google Docs, or LaTeX can be used to
write and format research papers. These tools allow
for detailed explanations of findings, along with proper
! referencing and citations. For visual presentations, .
PowerPoint, Google Slides, or Prezi are commonty
used. These platforms enable students to create
visually engaging slideshows that communicate key
points in an organized manner. Data visualization tools like Excel, Google Sheets, and Tableau can

be used to create charts, graphs, and tables that help 1[lustmte trends m‘pattknu in the research
data. ) L \_ | A

7.1.3 Layout of the Digitatanéfhda; WA A

The artefact must hﬂ! s’tructured in a logical way to effectively communicate results and

conclusions. fbﬂcmdg is a list of some important parts of a digital artefact like a sale report, a
software user manual or a presentation etc.

Introduction -
Typically, a digital artefact should start with the section named Intru-ductim which presents the
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research question and objectives, a methodology section; EXpiainmg hew‘-the research was
conducted, a results section that presents the daJ:a us'lng 'visuals where appropriate, and a
conclusion that summarizes the! kayﬂndings D!gﬂ:ai tools allow for the inclusion of interactive
elements, multlmedla, and l]yperlinks all-of which can enhance the depth and accessibility of
theartefact. [ 1

Assume you are désigning a digital artefact about the impact of social media on mental health.
The introduction part can contain a brief overview of the task/project. It includes some
background information, and context of the purpose for which you are designing this artefact.

Findings

An important aspect of creating the artefact is ensuring that the findings are communicated
clearly and concisely. Visuals play a key role in this pracess, as they help to break down complex
data into more digestible formats. Well-designed graphs, charts, infographics, or videos can
make it easier for an audience to understand the significance of the results. Students must be
careful to ensure that all visuals are clearly labeled, accurate, and relevant to the data being
presented. Visual aids should complement the research rather thandistract from it. -

For example, you collected some data from the audience by mngquﬁtmnn@iges Tﬁe data show
different ratios and nature of the impact uf Eodai mecﬂa amﬁrding to different age groups. You

L

canorganize your findings in tabﬁlarfom SN

Resuttftunclusion , J |

Finally, the artefat[“mustbe cunciuded by providing a clear interpretation of the results and their
implications. Conclusions should directly address the research question and provide answers or
insights based on the data collected. It is also important to suggest future research possibilities or
areas where further investigation could be beneficial, For example, if the research focused on the
effects of a school breakfast program on student attendance, the conclusion might highlight
specific grade levels or demographic groups that showed the most improvement and suggest
expanding the study to other variables such as academic performance.

Creating an artefact to answer a research question has several steps. First, you need to formulate
a clear question. Then, you conduct advanced searches to gather reliable data. Next, you use
digital tools to organize and present your findings. Finally, you ensure that your artefact
effectively communicates your results. This process helps you develop research, analytical, and
digital skills. It also enables you to present complex ideas in a clear and: engagﬁng 'way. By
leveraging digital resources and tools, you can create |rnpa¢tful artefam that showcase your

understanding and share your cﬂncll..rsmns with a’;zhers

7.1.4 Using Digital Tools tu Camn'mmcate Resu 1t5 and Conclusions

There are many dig{tal tmls available to students for presenting their research. Text-based tools
such as Microsoft Word or Google Docs are useful for writing detailed research reports, while
presentation tools like PowerPoint, Google Slides, or Prezi are ideal for visual presentations,
When dealing with data, tools such as Excel, Google Sheets, or Tableau can be used to create
graphs, charts, and tables that help illustrate key findings. For more visually engaging
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presentations, multimedia || || el

tools like Canva: :‘a-hd 1 +14 ?
TR i+++ableau ﬂ ;

P. N ' "'_ "'Hs +++ 1
klocharma:!,bb ed to " PIKTOCHART

create infographics, while
collaboration tools like ALty

Google Drive, Trello, or =8 Tl'euo {@E Prezi & Googedrive

Microsoft Teams enable Microsoft” h E_
A H Excel Lh

groups to work together
efficiently.

® Microsoft
Teams

Choosing the right digital
tool depends on the nature
of the research and the
intended audience. For
example, if a research
project involves extensive x5 e
numerical data, it may be better to use datavisualization tools like Excél or Tableau, On the other
hand, for more general presentations, PawerPgint or. Google Slides are often more appropriate.
Regardless of the tool used,sta.-dentssl-mlﬂﬁmcture their artefact clearly, with sections such as
an introduction, which.fresents the research question and objectives, a methodology section
describing the research process, results with clear visualslike graphs and charts, anda conclusion
which summarizes key findings and suggests future research directions. Proper citation of all
sources is necessary, and digital tools like EasyBib or Zotero can be helpful in generating citations
instyles suchasAPA, MLA, or Chicago.

Creating effective visuals is an important skill, as graphs, charts, and infographics help to clarify
and emphasize key points in the research. Students should ensure that all visuals are properly
labeled and directly related to their findings. Visuals should enhance the understanding of the
audience, not overwhelm them with unnecessary Information.

7.1.5Creating a Research Artefact

To reinforce the concepts learned, we can create a research artefact. For this project, we will
select a research question of interest, for example, "How does social media affect student
productivity?”. You can then apply advanced search techniques to lacate credible information on
their topic, organize their findings, and use a digital took to create an artefact that communicates
theirresearch. TV e A WU A ]

RS E R

Figure 7.2 shows the pmces_s’gf 'f.;il'r‘i,aétjnéfau_ _rﬁﬁéa’r'tﬁ artefact. At the first step i.e. initial problem,
identify a problem or-researchi question. e.g. How can we reduce energy consumption in
cummerc¥al;_.l§gj'[diﬁ{gs?'1&’éxplain the problem, clarify and refine the problem statement. e.g.
What are the most effective strategies for reducing energy consumption in commercial office
buildings in urban areas? Now the explicated Problem will be the final problem statement i.e. This

artefact will investigate the effectiveness of retrofitting commercial office buildings with energy-
efficient lighting and HVAC systems.
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In the next step create an outline and define t’rlerequire mgnts fdrthe artef ac‘t ie. lntmductiun
literature review, case studies, recmmendatluns, conclusion:’ The requirements can be
Interactive dashboard, 3D mpdel I"EfEI"El'ltE".‘-‘ ‘and presentation. In the next step list the
requirements. i.e. .E*Jsxmlm&hpfaimg easy to navigate, accurate, reliable and relevant content.
The technical mquirmﬂents will be Interactive elements, compatible with multiple devices.

To design and develop the artefact, create the artefact based on the outline and requirements.
i.e. design an Interactive dashboard using power bi, create a 3d model using sketch up, write the
content and references. The final product will be the desired artefact. An interactive dashboard
presenting energy consumption data and 3D models of commercial office buildings. To
demonstrate the artefact, present it to the audience. To evaluate it, assess the effectiveness and
quality of the artefact. Evaluate the artefact based on clarity, organization, and effectiveness of
presentation. The evaluation has identified areas for improvement, such as adding more
interactive elements or clarifying the recommendations.

As part of the activity, students can work in groups to collaboratively research different
questions, gather data, and present their findings using tools such as Google Slides or Prezi. This
allows them to practice using digital tools, while also fusteﬂnglgammﬂ( andévllabufatmn After
completing the artefact, each group will present theirmrktﬂ ;heclass receiving peer feedback
on the clarity, organization, andrffectweness n\f thewpresentatmn
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7.1.6 Reflection and Self-Assessment | | |\ ||\ |

After completing the research praject, it is important to reflect on the research process. This
reflection allows us ;gi@gr’_\;_i_f.yfﬁh&l!&ﬁ'ges, such as difficulty finding credible sources or presenting
complex data, and to consider how to overcome these challenges. You can also think about what
worked wellin your research and where they might improve in future projects.

In addition to reflecting on the research process, you should also assess your ability to use digital
tools effectively. A self-assessment checklist can help you evaluate your skills in selecting
appropriate tools, organizing information, and presenting data in a clear and engaging way. This
reflection and self-assessment will help to build confidence and improve research and
presentation skills over time.
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> Research is the process of investigating a specific question or topic by systematically
gathering, analyzing, and interpreting information. It is an essential skill for students, as
it helps you to solve problems and answer questions effectively.

< Research questions are at the of any research project, which serves as a clear, focused, .
and specific guide for the entire investigation.

< properly cited in the final research artefact.

2 Creating the artefact, involves the first step of data collection by performing advanced
searches to locate credible sources.

2 Sources of reliable data include academic databases, and digital libraries to find
relevant information related to the research question. Various primary aru:l mndaw
methods of data collection have been discussed in detail in preﬂuus 'E.I";I:[Ei

2 Adigital artefact must be structured in a logical way tu«eﬁeﬂtifely mmmunicate results
and conclusions. Fnllamng isa list -::uf 'Srﬂf’l'lE'!l'I"Ipﬂl'“tEI’!t partsof a digital artefact like a sale
report, a software user rnanuat ora preseqtat{m etc.

> Findings An important aspect of creating the artefact is ensuring that the findings are

cmnmunu__.:p!;bd 'ctearly and concisely. Visuals play a key role in this process, as they help
tobreak down complex data into more digestible formats.

> Well-designed graphs, charts, infographics, or videos can make it easier for an
audience to understand the significance of the results,

2 Result/Conclusion Finally, the artefact must be concluded by providing a clear
interpretation of the results and their implications. Conclusions should directly address
the research question and provide answers or insights based on the data collected

2 Digital Tools available to students for presenting their research. Text-based tools such as "
Microsoft Word or Google Docs are useful for writing detailed research reports, while
presentation tools like PowerPoint, Google Slides, or Prezi are ideal for visual
presentations.

2 Creating effective visuals is an important skill, as graphs, charts; and. infa:raraphi-:s help
to clarify and emphasize key points in the research You shﬁul.d ensure that all visuals are
properly labeled and directly related- to theu’ findin ngs.' Visuals should enhance the
understanding of the audiem:e, rmt nvﬁmheim them with unnecessary information.
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H Select the best answei' fur ﬂla\falinm ng Multi pie-Chulce Questions (MCQs).

1. Which of t.he« fnllqﬂniﬂg advanced search operators would be used to limit the resultstoa
speciﬁdwehsﬂe domain such as .gov, or .edu

a) Quotation marks (“ *_) b) Filetype,
c) hyphen Operator {-) d) Site Operator
1. What is the primary benefit of using hyphen operators in advanced searches?
a) It narrows down result to academic articles only
b) It ensures you only get peer reviewed sources.
) It helps include or excluding specific terms from search results
d) It automatically filters irrelevant websites,
3. Which digital tool is the best suited for performing large data of complex numerical datain an

interactive format. o
"a) Google slides b) Tableau e S(@NUN
c)Canva & 9 ﬂTAﬂQbESﬁélfk
4. What is the firststep in creatingin arvtefact?u s
a) DataAnalysis p AT by pata Collection
c) Empmmlcaﬁdh éf“FI nd:in gs d) Verification of sources

5. What is the purpose of data visualization tools?
a) Tocreate a visually engaging slide show
b) Towrite and format research papers
¢) Toillustrate trends or patterns in research data
d) To verify valid sources of data
6. What is the most effective way to structure a digital research presentation of clarity?
a) Start with detailed statistics and end with general ideas
b) Use visuals exclusively without any text '

c) Begin with the research question, followed by methodology, results, discussion and
conclusion. G
d) Use a random order of topics tokeep the audience engaged.- | (C(C) L
7. Which of the following would be the b&at strategy tn ﬁrﬂpeeﬁeviewed journal articles on a
specific research topici| | S LAL WEED
a) Use Boolean opera tﬂr mth a ﬁl& type march
b) Limltgﬁursear‘ch to.comsites
c) Search for your topic using the OR operator toget broader results

d) Use “quotation marks" and the site .edu operator.
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8. How does the precision of afeseamhquesﬁaninﬂuenca data cnller.tmn methods?
a. [t limits the number nr sourcas usedg
b. It directs ﬂwsgleﬁﬂm of relevant, credible data
c.lt 5|mphﬁEs data visualization techniques
d. It eliminates the need for secondary sources
9. Why might improper citation damage the effectiveness of a digital artefact?
a. It keeps the artefact short and brief
b. It questions the authenticity and reliability of the research
c. It complicates the artifact's structure

d. It distracts from the visuals used

‘ Give short answers to the following Short Response Questions (SRQs).
How can Boolean operators enhance the effectivenessof online search? :'?'I.‘:-'.I
Describe one advantage of using the site operator 1n advanced sq‘a.ﬂ':h qa.tertés.

How can a digital artefact be designed tﬂr created‘z YA

e
L T

List all thestepsto :reateanartefaq \ .\ 3 | N

What isthe lmpnrtanae‘qi layuut of d’!g’ital artefacts?
Why is the stm&turé of : a research presentation important when communicating results?

What is the main benefit of using infographics topresent research findings?

8. Explainhow advanced search techniques can save time in the research process.

9. What digital tool would you recommend for creating a video summary of research findings?

10. How do infographics simplify complex ideas for a general audience?

11, What is one key difference between static and interactive data visualizations?

12. In what ways can poorly designed visuals distort the intended meaning of research findings in
anartefact?

13. Explain how the alignment between research questions, findings, and conclusions ensures

consistency in aresearch artefact.
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’9 Give long answers to the following Extended Respnnse‘auestinhs ﬁERQs]
1. Explain the role of advanced search tethmqueﬁn anrovingﬂ‘.e quality of research. Provide
examples of specific aperaxariand huwthey canbia applied toa research topic.
2. Analyze the importance nf strur:lunng a research presentation effectively. How do
introduction, ¢ m‘mﬁdulagsr, results, discussion, and conclusion sections contribute to clear

communication?
3. How can digital tools be used to engage diverse audiences in understanding complex research

topics? Give examples of how visuals, videos, and interactive elements contribute to
audience engagement. - '




. Explain how aﬁvanced«t&qrch uperat‘@}s I.ﬁ-‘.E sife ﬁletype and quotation marks can be used
together to lo;:atei‘ifgh quality academic sources for a research paper. Provide a step-by-step

e:amplﬁx W

. Evaluate the use of data visualization tools like Tableau and Microsoft Excel in presenting

research findings. How do these tools help in interpreting and presenting complex datasets?

. How do advanced search techniques improve both the accuracy and efficiency of locating
information online? Discuss the importance of using the right keywords and operators for
specificresearch tasks.

. Analyze the benefits of creating an interactive dashboard for communicating research results.
How does this tool differ from traditional static presentations?

. Propose a strategy for peer-reviewing digital research artefacts in a classroom setting. How
can peer feedback improve both content quality and presentation design?

Critically evaluate how the credibility and bias of sources affect the quaﬁty of a digital
artefact. Hnwcanaresearcherrmmrmzehlaawhtleselectmgsuumasf I
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f’* Activity 1: Ereqt‘e q;ﬁgim’ qus:e;;;:!';ir't;fact using advanced search technique

o
Objective: El:uﬂg;‘\bts"iﬂﬁ e advanced search techniques to gather relevant information on a research
toplc and éféatea digital artefact to present their findings using appropriate digital tools.

Outcome: This activity will help students understand how digital research is helpful 1ncreatlng nnmct ]

Unit : Digitat Literacy }}
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